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PREFACE TO THE SEC6nD EDITION 


I very much regret that owing to some unavoidable reasons I 
could not have the Second Edition of my book published in due 
time. In preparing this edition I have thoroughly revised the 
First Edition and have made changes which, I hope, will make 
the book more suitable and useful to students of Intermediate 
Classes of Indian Universities. It will also provide a helpful 
handbook for those who may intend to pursue the study of the 
subject further. 

In the present edition I have omitted some portions which 
I, in the light of my experience, considered difficult and un- 
necessary for Intermediate/ Students and have added some 
passages and sentences in order to make the topics easily intelli- 
gible to them. Portions printed in small types are chiefly meant 
for ambitious students and students of average merit may leave 
those portions out without any serious loss to themselves. In the 
first edition exercises were not provided in the first part of the 
book but in this edition they have been put at the end yith 
useful hints. These exercises will be helpful to the students. 

I express my si^icere indebtedness to those authors from 
whose writings I have drawn liberally and quoted freely in dis- 
cussing different problems. I gratefully remember the help whidi 
was rendered to me by my teacher Prof. H. H. Crabtree, M.A. 
(Oxon), who is unfortunately no more, in the preparation of the 
first edition of my book. He prepared the table of contents, read 
all the proofs very carefully and prepared all the diagrams and 
notes thereof. As the second edition also amply bears the 
stamp of his labours I must once again acknowledge m^ indebted- 
ness to him and must also express my thanks to the Calcutta 
University for allowing me to use the University questions in 
preparing the exercises contained in this book. 




CONTENTS 

INTRODUCTION 


DEFINITION, NATURE, AND SCOPE OF LOGIC 

Knowledge and its Sources, p. i ; What is Logic, p. 4 ; Defini- 
tion of Logic, p. 5 ; Logic and Language, p. 9 ; Views regarding 
Conception, Judgment, and Inference, p. 12 ; 'Fhree Views regard' 
ing Judgment and Inference, p. 13 ; Formal and Material Logic, 
p. 15; Utility of Logic, p. 17 ; Procedure and Mode of Treatment, 
p. 17; Logic and Other Sciences, p. 18; Relation of Logic to 
Psychology, p. 19 ; Logic and Metaphysics, p. 20 ; Logic and 
Grammar, p. 22 : The Funcfamental Laws of Thought, p. 23 ; The 
Law of Identity, p. 24 ; The Principle of Contradiction, p. 25 ; 
The Law of Excluded Middle, p. 26 ; The Principle of Sufficient 
Reason, p. 28. 

CHAPTER I 

lERMS 

Introductory Remarks, p. 30 ; Singular and General Terms, 
p. 32 : Collective and Distributive Terms, p. 35 ; Concrete and 
Abstract Terms, p. 36 ' Positive and Negative Terms, p. 38 ; 
Relative and Absolu*^ Terms, p. 41 ; Uni vocal. Equivocal, and 
Analogous Terms, p 43: 

CHAPTER II 

INTENSION AND EXTENSION ; CONNOTATION AND DENOTATION, 
CONNOTATIVE AND NON-CONNOTATIVE TERMS 

Meaning of Intension and Extension, p. 44 ; Inverse Relation 
between Denotation and Connotation, p. 48 ; Connotative and 
Non-connotative Terms, p. 51. 

CHAPTER III 

THE CATEGORIES OF ARISTOTLE AND THE DOCTRINE OF PREDICABLES ; 

VERBAi: OR ANALYTIC, REAL OR SYNTHETIC, AND FORMAL JUDGMENTS 

The Doctrine of Categories, p. 55; The Doctrine of Predic- 
ables, p. 57 ; Verbal, Real, and Formal Judgments, p. 62. 



[ ii ] 

CHAPTER IV 

THE PROBLEM OF DEFINITION 

General Nature of Definition, p. 65; Rules of Scientific Defi- 
nition, p. 70; Some Concluding Remarks, p. 73. 

CHA^R V 

THE DOCTRINE OF DIVISION 

Division, p. 74 ; Fundamental Rules of Division, p. 77 ; 
Division by Dichotomy, or Bifid Division, p. 79. 

CHAPTER VI 

THE DEFINITION AND NATURE OF PROPOSITION 

Definition of Proposition and the Relation between Judgment 
and Proposition, o. 81 ; Nature and Function of the Copula, p. 84 ; 
Sentence and Proposition, p. 86. 

CHAPTER VII 

FORMS OF PROPOSITION 

Traditional Classification, p.^87; Fourfold Scheme of Classi- 
fication according to Quality and Quantity, p. 88 ; Classification 
of Propositions according to Relation, p. 92 ; Classification accord- 
ing to Modality, p. 97 : Logical Form of Propositions, p. 100 ; 
New Classification of Propositions, p. 103, 

CHAPTER VIII 

DIAGRAMMATIC REPRESENTATION OF PROPOSITIONS 

Euler's Diagrams and their explanation, p. 106 ; their applica- 
tion to fourfold scheme of propositions, p. 108. 

CHAPTER IX 

IMPORT OF PROPOSITION 

Theories of Predication, p. no; The Predicative view, p. no; 
Denotative View, p. in ; The Comprehensive View, p. 113; The 
Connotative View, p. 114; The Indicative View, p. 115: The 
Reasonable View, p. 116; The Existential Scheme of Classi- 
fication, p. 1 16; Hamilton's Eightfold Scheme, p. 117; Jevons's 
Equational Scheme, p. 118. 



[ iii ] 


CHAPTER X . 

IMMEDIATE INFERENCE! OPPOSITION AND EDUCTION 

General Remarks on Inference, p. 119; Kinds of Inference, 
p. 121 ; Deductive and Inductive Inference, p. 121 ; Immediate 
Inference, p. 122 ; Opposition of Propositions, p. 122 ; Eductions, 
p. 130; Conversion, p. 13 1 ; Obversion, p. 138; Obverted Conver- 
sion, p. 141 ; Contraposition, p. 142 ; Inversion, p. 145 ; Eductions 
of Hypothetical Propositions, p. 147 ; Other Eductions, p. 149 : 
Inference by Added Determinants, p. 149; Immediate Inference 
by Complex Conception, p. 150 ; Immediate Inference by Converse 
Relation, p. 151. 

CHAPTER XI 

PURE SYLLOGISMS 

Definition and Nature of Syllogism, p. 154; Pure and Mixed 
Syllogisms contrasted, p. 159 ; Axioms of Pure Syllogisms, p. 160 ; 
General Rules or Canons of Syllogisms, p. 163 ; Figure defined, 
p. 176; Mood defined, p. 177; Valid moods of the first figure, 
p. 177; Valid moods of the second figure, p. 180; Valid moods 
of the thind figure p. 182 ; Valid moods of the fourth figure, p. 184 ; 
Strengthened and weakened Syllogisms, p. 187 ; Uses of each of 
the four figures, p. 89;'-i’ure Hypothetical and Disjunctive 
Syllogisms, p. 191 ; Reduction of Syllogism, p. 193 ; Direct and 
Indirect Reducdou, p. 194 ; The meaning of the letters of the 
mnemonic words, p. 196. 

CHAPTER XII 

DIAGRAMMATIC REPRESENTATION OF SYLLOGISM 

Diagrams of Barbara, p. 201 ; of Celarent, p. 202 ; of Darii, 
p. 204; of Ferio, p. 207; Baroco, p. 21 1 ; Disamis, p. 214; 
Ferison, p. 218. 

CHAPTER Xm 

MIXED SYLLOGISMS 

Infixed Hypothetical Syllogisms, p. 222 ; Canons, p. 223 ; Modus 
ponens and Modus tollens, p. 224; Are mixed hypothetical argu- 



[ iv ] 


mcnts. syllogism prop<‘r?, p. 225 ; Diftcrent formh of the two modes, 
p. 225; Ponendo ponens, p, 225; Ponendo tollens, p. 225 ; ToIIendo 
tollens, p. 226 ; ToIIendo ponens, p. 226 ; Mixed Disjunctive Syllo- 
gisms, p. 227 ; Disjunctive sylloj^isms in modus tollendo ponens, 
p. 228 ; Disjtmctive syllogisms in modus ponendo tollens, p. 229 ; 
Dilemma, p. 230 : Simple Constructive Dilemma, p. 231 ; Complex 
Constructive Dilemma, p. 232 ; Simple Destructive Dilemma, 
p. 232 ; Complex Destructive Dilemma, p. 233 ; Refutation of 
Dilemmas, p. 234 ; Examples of Refutation, p. 235. 

CHAPTER XIV 

THE ENTHYMEME, SORITES, AND EPICHEIREMA 

Enthymeme, p. 237 ; Episyllogistic and Prosyllogistic Trains 
of Reasoning, p. 238 ; Sorities, p. 240 ; Sorites Illustrated, p. 240 ; 
The Aristolelian and Goclcnian Sorites Compared, p. 240; Rules 
of Aristotelian Sorites, p. 242 ; Rules of Coclenian Sorites, p. 243 ; 
The Epicheirema. p. 244 

CHAPTER XV 

FUNCTION, VALIDITY AND RANGE OF THE SYLLOGISM# 

The Problems, p, 247 : Mill’s View, p. 249 : The Argument 
of Sextus Empiricus, p. 251 ; The Summary of the Results, p. 253 ; 
Range and Limitations of Syllogism, p. 253 ; Bradley’s Consi- 
deration, p. 254 ; Russell’s View, pp. 254-255. 

CHAPTER XVI 

FORMAL FALLACIES 

The meaning of Fallacy, p. 257 ; Sources of Fallacies, p. 258 ; 
Classifications of Fallacies, p. 258 ; Non-inferential Logical Fallacies, 
p. 259 ; Inferential Formal Fallacies, p. 261 ; Many Questions, 
p. 264 ; Semi-Logical Fallacies, p. 264 ; Fallacy of Equivocation, 
p. 265; The Fallacy of figure of Speech, p. 266; Fallacy of 
Accident, p. 267 ; Fallacy of Composition and of Division, p. 269 ; 
The fallacy of Amphiboly, p. 270 ; The fallacy of Accent, p. 271. 
EXERCISES 272-348 



INTRODUCTION 

DEFINITION, NATUBE AND SCOPE OF LOGIC 
Knowledge and its Sources 

Logic is the Science of Valid Thinking or Reasoning. The 
object of Logic IS to find out the conditions of acquiring true 
knowledge by avoiding error. By means of thinking we acquire 
knowledge. As the Science of Thinking or Logic has for its 
object the acquisition of valid knowledge or truth, we may at 
the outset consider the nature and function of knowledge and 
Its sources. 

Without thinking no knowledge is possible. Men as rational 
beings cannot do without thinking just as they cannot do without 

food. But the knowledge of one generation 
Knowledce is pio . , • j , i 

gressive and since i*’ often rejected by a subsequent generation. 

men often eir it is jg g™ path of know- 

necessarv to investi ^ 

gate the conditions ledge is strewn with the wreckage of 
of valid thinking exploded theories. Thus we come to find 

that most sciences give up old beliefs and accept new 
ones as a result of progressive investigation and enlighten- 
ment. The new astronomy of to-day is no longer the 
old astronomy of the Greeks, nor is modern physics the same 
as the crude physics of antiquity. So men have grown modest, 
and no longer think that knowledge is stereotyped, 'fixed and 
unchanging. They have discarded the belief that the accepted 
system of knowledge of one generation has a dictatorial function 
over all times to come. Though this is true, man has extended 
his mental activity to the conquest of the forces of Nature, and 
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is more and more mastering the secrets of the world. In spite 
of this, we cannot avoid errors altogether, and since failures arc 
inevitable, it is necessary to investigate the conditions of right 
thinking. 

But when does our thinking become right? When is our 
thought true, or in other words, what constitutes truth? Now, 
whenever we think, we think of some object, no matter if onr 
thought is perceptual or conceptual. Thought begins with judg- 
ment. The statement ‘This flower is red’ has 

Our thought is true ^n objective reference, and is true if it agrees 
when it agrees with , .ri 

the actual world. with the nature* of the object to which it 
refers, that is, if the flower is really red. But 
this judgment or thought would be false if the flower were green 
or of some other colour, or if the object, to which the judgment 
refers, were something different from a flower. Similarly the 
judgment ‘all material bodies gravitate’ will be true if in the 
actual world material bodies without exception do gravitate. So 
we may say that our thought is trup when it corresponds to or 
agrees with some aspect of reality, that is, with the actual world. 
We should here remember that truth and falsity can be predi- 
cated only of thought. 

We may now distinguish between perceptual or immediate 
knowledge, and conceptual or mediate knowledge. When my 
knowledge of a certain object is direct, that 
Immediate and me- is, when it is not acquired through the 

d i a t e knowledge, knowledge of some other object, it is imme- 
Perception mvolveh o , , , , r 

elements of thought, diate. Thus the knowledge or sensible 

objects, e.g. ‘This man is tall,’ ‘This drink is* 
sweet,’ etc., is immediate and perceptual. Similarly, my know- 
ledge of the fact that ‘I am pleased,’ or ‘I desire something,’ etc., 
is perceptual knowledge, and as such is immediate or direct. 
Some thinkers recognise also instances of immediate or intuitional 
knowledge that are not perceptual, e.g., the knowledge that A b. 
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A, that every event has a cause, etc. But even perceptual know- 
ledge cannot strictly be regarded as purely immediate, that is, 
free from all elements of thought. Take the judgment ‘This man 
is tall.’ Though this judgment is perceptual, it has elements of 
thought in it, because without previous knowledge of man and 
of tallness' I could not have formed the judgment. To recognise 
the object of my perception as a tall man requires previous know- 
ledge. Inferential knowledge is regarded as mediate knowledge 
because such knowledge is acquired through the mediation of the 
knowledge of other objects, that is, indireedy. I cannot have the 
knowledge that ‘all men are mortal’ without having any previous 
experience of particular men dying. Similarly we cannot have 
the judgment that ‘water boils at 212® Fahr.,’ without having the 
experience of particular cases of water boiling at that temperature. 
Again when I pass on to the conclusion ‘Socrates is mortal’ from 
the premises ‘All men are mortal’ and ‘Socrates is a man’, my 
knowledge is mediate or indirect because it is acquired through 
the knowledge of the two given premises. 


Besides the two sources of knowledge, viz., perception and 
inference, another source is often recognised, viz., authority or 
verbal testimony. F t knowledge acquired through authority 
or verbal testimony may not properly be regarded as derived 
from a distinct source. It is perhaps inferential though it has 
some appearance of direemess. A large part 
of our knowledge is acquired through autho- 
rity, and all the knowledge of the past to 
which we have access has been preserved for 
us through language which is the instrument 
of thought. The knowledge that we acquire 
through the study of great scientists, historians and fS^osophers 


Author! tative 
knowledge being 
mediate, the main 
sources of knowledge 
are perception and 
inference. 


appears to be immediate and direct but really such knowledge is 
mediate, I accept as true the views of those authors and the 
testimony of those persons in whom I have confidence or who 
can stand critiasm. 
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Wbat is Loi^c? 

What we have already discussed will now enable us to under- 
stand what Logic really is. Etymologically, the term ‘Logic’ 
means a stu^y which is concerned with reason 

The main function language. The main purpose of Logic, 

of Logic is to enable however, is to teach us how to reason cor- 
“ ‘■ectly 5 ®^o®® connection 

trae knowledge. between reasoning and language. Logic is 
also concerned with the right use of language. 
The object of reasoning or thinking is the attainment of truth. 
When we look at the sky and find « that it is cloudy, we say 
that it will rain. This is reasoning. Again, when we say to a 
boy that if he gets into the river he will be drowned as he does 
not know how to swim, what wc actually do is merely to reason 
with him or infer something about the situation. Reasoning 
consists in passing from something given to something not given. 
On the basis of our experience we say that, fire warms, water 
quenches thirst, all men make mistakes, etc., and we arrive at 
such propositions by means of reasoning. The attainment of 
truth is not possible without right reasoning. Knowledge is not 
only power, but also something without which we cannot succeed 
in practical life. So reasoning or thinking correctly has immense 
practical utility. 

But very often we make use of the instrument of language 
in order to carry on our thought processes or reasoning. In 
thinking out a complex mathematical problem we have to take 
the help of symbols. Ideas often remain vague unless they are 
put into language. And the language which 

knowle^e^^^'^correct ® thinWng being uses should be precise, 
use of language is clear and correct, and must be free from 

thT'iMtrumen? 5 f So a logician has not merely to 

thought. investigate the conditions of correct reason- 

ing; but he must at the same time study 
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language, which is the instrument of accurate thought. Logic i$ 
thus indirectly concerned with the right use of language. 

Definitiqn of Logic 

Before examining some of the outstanding definitions of logic 
we may at the outset formulate and explain the definition of 

logic that appears to us to be satisfactory. 

Definition of Logic, Logic has rightly been defined as the science 

valid thoucht. Scien- of the principles of valid thought or 

tific knowledge and reasoning. Every science systematically 
popular knowledge. tn j j j 

studies some branch of the world as it 
appears to us. Scientific knowledge is different from popular 
knowledge, which applies itself to the study of particular pheno- 
mena without trying to find out the inter-relation between them. 
Scientific knowledge seeks to be definite and accurate. Further,, 
every science studies laws or principles which hold good uniformly 
of a number of objects between which these laws serve as connect- 
ing links. And when we have discovered laws relating to the definite 
groups of phenomena which particular sciences study, we may 
discover in addition ilxat the different groups themselves are con- 
nected with one another ; that is, they arc inter-related and not 
isolated. Scientific knowledge is very useful because by studying 
a few fundamental principles we can gain knowledge of a very 
large number of objects. The things of the world are innumer- 
able and no man can know everyone of them, but the study of 
them is reduced by science to the study of some fundamental 
principles which it is possible for the human mind to know in a 
general way. Thus botany studies the laws according'* to which 
different plants behave, originate and grow, and reduces tW plant- 
world to a system. It is not possible for us to study all- plants 
individually, for they are numberless, but we can have know- 
ledge of all of them if we know, the principles or laws which 
govern the plant-kingdom. Similarly we. can have general know- 
ledge of the behaviour of the planets if we have access to the 
science of astronomy, which ^systematically studies the principles 
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according to which they move. Similarly geometry studies spatial 
relations, and physics and chemistry, the relations exisdng 
between physical objects and the^r properties, and so on. Just 
as every other science studies laws' or principles relating its own 
subject-matter, so also does logic study the principles of its own 
subject-matter, viz., thought. We have already seen that 
thought may be either perceptual or conceptual, and that 
logic studies both these aspects of thought. Now ‘Thought’ may 
mean either the process of diinking or the product of thinking. 
Logic studies both the process and the product of thinking. 
But logic is not quite interested in studying thought as it is, but 
rather in thought as it ought to be in order to be valid or true. 
We have already seen that thought is valid when it agrees with 
the real world. Men think correctly or incorrectly, and logic by 
examining thought finds out the conditions of valid thinking. 


Lof^ic, Ethics & 
Aesthetics, the three 
normative sciences. 
Their nature explain 
ed. 


We may further explain the nature of logic, which is a 
normative science, by comparing it with the 
two sciences recognised as normative, viz., 
ethics and aesthetics. The ideal of logic is 
truth, that of ethics goodness and that of 
aesthetics artistic beauty. Logic is the 
science of valid thought, ethics of right conduct and aesthetics 
of artistic taste. Logic is concerned with thought, ethics with 
volition or will and aesthetics with a kind of feeling. The ideal 
of logic, however, viz., truth, is clearer and more definite than the 
ideal either of ethics, which is the good life, or of aesthetics, 
which is artistic beauty. 


We may here explain the distinction between normative and 
positive science. A normative science studies a group of facts 
with reference to some ideal and lays down 
Normative and for its attainment. A positive science, 

positive science. on the Other hand, studies a group of facts 

without reference to any ideal. So it is said 
that a positive science deals with facts as they are and a normative 
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science deals with them as they ought to be, that is, from \he 
standpoint of in ideal. Psychology, Botany, Biology, Astronomy, 
Physics, Chemistry, Mechanics, etc., are positive sciences. They 
state the laws of operation of their subject-matter. Psychology 
tells us how men think under different conditions and what the 
general laws of thinking are. Logic also like Psychology deals 
with thinking but it tells us what principles men ought to follow 
in their thinking, so that their thinking or reasoning may be 
valid. Logic is thus a normative science and is so far different 
from the positive sciences. 

We may now consider whether logic besides being a science 
is also* an art. The Port Royal logicians 
define logic as ‘‘the Art of Reasoning,” while 
Whately defines it as “the science, as well 
as the art, of reasoning.” Many other 
logicians hold that logic is an art. Without 
criticising the above definitions in detail, we 
may ask ourselves whether logic can properly 
be regarded as an art. According to Joseph 
art may mean “practic#t skill in doing a thing or theoretical 
knowledge of the way in which it is best done.” In the first sense 
cooking, carpentry, etc., are arts, in the second sense navigation, 
music, surgery, etc., may be regarded as arts. But if we interpret 
art in the second sense, it requires the help of other sciences. 
Thus navigation cannot be successful without some knowledge of 
astronomy, mechanics, meteorology, physics, mathematics, etc. 
In this sense logic is regarded as an art because it is supposed 
that the knowledge of the principles of valid thought enables men 
to reason correctly, avoid fallacies and detect errors. In this sense 
politics and ethics were regarded by Aristotle as arts, because 
according to him a knowledge of the principles of the state would 
enable* a man to act successfully for the good of the state. Similar- 
ly the knowledge of the^principles of good conduct would make 
a man act rightly. An art, therefore, is a body of precepts for 
performing some wcMrk. Thus logic is divided into theoretical 


Logic is a science 
and not an art but 
it may be regarded 
as a practical 
science. Tbs aim is 
•not to lay lown 
precepts to make men 
/reason well. 
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logic and practical logic. We do not deny that logic is practical, 
for it disciplines the mind well and a disciplined mind can think 
well and act well. But logic should not on that account be 
regarded as an art. As the aim of ethics is to define the ideal 
of good conduct, so the aim of logic is to define the ideal of 
truA. Logic no more teaches men to reason well and to avoid 
fallacies than ethics teaches them to act rightly. Logicians often 
argue falsely and ordinary men unacquainted with logic often 
reason correctly. Men thought rightly or wrongly and acted 
rightly or wrongly before the sciences of logic and ethics were 
recognised. So Locke says, “God has not been so sparing to men, 
to make them barely two-legged creatures, and left it to Aristotle 
to make them rational.” The proper function of light is to dispel 
darkness, and when darkness is removed, men can move about 
easily without falling. But it is not the function of light to enable 
men to walk without falling. Similarly though the knowledge of 
the principles of logic may enable men very often to avoid 
fallacies and to reason correctly, its aim is not to lay down, 
precepts to make them reason correctly. It is, however, un- 
deniable that logic is a practical science. Though Mill recognises 
the theoretical aspects of logic, he, like many others, regards it 
as a practical science. So he defines logic as “the science which 
treats of the operations of die human understanding in the 
pursuit of truth,” or as “the science of the operations of the 
understanding which arc subservient to the estimation of 
evidence.” 

Formal logicians like Kant, Mansel, Ward, Hamilton, and 

others regard logic as the science of the for- 

Logic cannot be principles of thought. They make a 

regarded as a formal ^ ^ 

science pure and distinction between form and matter and 

suppose that logic studies the form of 
thought only and not its matter or content. Let us see what they 
mean by form. Form means that which is the same in many 
individuals materially different. Thus coins though materially 
different may have the same form. Similarly different horses. 
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difEercnt men, etc., have the same general form, though individual 
horses and men differ materially. But, as Aristode has pointed 
out long ago, forms exist in individuals and there cannot be any 
form without matter. Logic does not study the formal principles 
of thought alone, but the condidons of valid thinking. Thought 
is valid only when it corresponds to the nature of the real world. 
Logic no doubt studies forms of thought, but it studies the matter 
or content of diought as well. If we regard logic merely as the 

Since trn«th has principles of thought, 

always objective it may be suggested that there may be form 
reference, logib can- without matter. But since tfuth has always 
of thoufi:lit. objectfve reference, logic, though it studies 

the forms of thought, cannot ignore the matter of thought. 

Before closing this topic we may point out that logic is 
defined as the science of the regulative principles of thought or 
reasoning, because it guides or regulates our thinking for the 
purpose of attaining truth which is the ideal of logic. 

Logic and Language. 

«*♦ 

Wc have seen that logic is the science of valid thought. 

Thought has always an objective reference, that is, whenever we 

think, wc think of something. An individual 

Nature of Logic mind tan think of the material world, of 

.uid why it ifl related othgr minds, and can reflect upon itself as 
to language. ^ 

well. It can also think of imaginary object^, 

such as, ghosts, fairies, etc. So the object of thought may be the 

states of one’s own consciousness or something other than the 

states of one’s own consciousness, whether it be some othpr mind 

or some material or imaginary object external to himself. In a 

word » the object of thought is the whole universe, consisting of 

objects both real and imaginary. We can think of this world as 

a unity or can reft^t upon some aspect of it. In search of truth 

we try by means of our thought or judgment to interpret this 

world rightly. But we often think wrongly, and therefore logic,. 
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by criticising thought, tries to systematise the principles of valid 
thinking. Thought which is true must be universal and necessary, 
that is, true to all men at all timeSj.; what is true in this sense 
can never be otherwise. Thus logic is concerned with universal 
thought and not with individual whims and fantasies. It studies 
the thoughts of normally constituted minds. Just as the universe 
is one, so is there unity in the different processes of thought. As 
logic studies universal thought, it requires the help of a universal 
instrument to express it. This universal instrument of thought 
is language. 

« 

We have previously remarked that there is close connection 
between thought and language and a*s such, logic is related to 
language. We may now consider how logic and language are 
related to each other. Expressive gestm'es, such as asking a person 
by the movement of the hand to come near, are the elementary 
forms of language. But logic is not concern- 
The different wa><i ed with such a language or instrument of 
thought. It is related to conventional 
language, that is, to written and spoken 
language, because hy means of such language we can discriminate 
between different ideas. Language is as universal as thought 
itself. Language aids thought in various ways. Further we can- 
not carry on a complex process of thought without the aid of 
language or symbols, as in working out a difficult mathematical 
problem. But even though logic requires the help of language, 
we must not regard it as the science of language. We may now 
show in what ways language is an aid to logic. 

I. It is by means of language that we can analyse a complex 
notion into its constituent parts. Suppose a man is climbing 
a tree. The idea of a-man-climbing-a-tree is a complex idea, but 
the employment of language enables us to analyse it into the 
ideas of man, the act of climbing and the idea of a tree. Similar- 
ly, substance, attribute, cause and effect, etc., which are thought 
together, can be analysed or separated by means of language 
-which helps the analysis hf thought. 
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2. With the help of language, the formation of concepts, 
notions or general ideas becomes possible. Let us see how we 
form concepts. The concept ‘horse’ is the general idea of the class 
horse, and similarly the concept ‘man’ is the general idea of 
mankin d. Now we form the concept ‘horse’ by first observing a 
number of horses and then comparing them with one another so 
as to find out their common characteristics or attributes. When 
these common characteristics are discovered, they are abstracted 
away, i.e., isolated in thought from the peculiarities of each horse 
observed. After abstraction we generalise these attributes which 
are common to all individuals, and form the concept or notion 
‘horse.’ But this notion or concept has to be named so as to 
retain it in memory and to give fixity of meaning to the concept, 
which otherwise would remain vague and indistinct. In this way 
the formation of concepts and their retention in memory becomes 
possible by means of language. 

3. The process of thinking is simplified or shortened by 
means of language. When we have a number of names represent- 
ing notions or general ideas, we can apply them to particular cases. 
Besides, it is difficult to form concepts of complex matters, e.g., 
the British Constitution, the League of Nations, circulation of 
blood etc. In such cases names standing for them and describing 
them are very useful. 

4. Language is a means of communicating thought. Men 
could not have expressed their thoughts to one another if there 
had been no language. It is by means of language that the ideas 
of one person are communicated to others, and such communica- 
tion enriches the store of knowledge. 

5. Language further preserves thought. We could not have 
accesa to what Plato or Aristotle or Copernicus or Newton thought 
If there were no language to preserve their ideas. We are rich 
in knowledge to-day ^cause of this heritage, and the importance 
of language for enshrining the wisdom of those who preceded us 
cannot be over-esdmated. Though it is true diat language as 
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an instrument of thouglu is related to logic, “formal logic,” as 
Keynes says, “is still concerned primarily with thought, and only 
secondarily with language as the ii^trument of thought.” 

Logic as the science of valid thinking must avoid ambi- 
guity in the use of language. Words often have different shades 
, . , -1 of meaninc, and ambiguity in words leads 

the ambiguous use to confusion of thought and is a fruitful 

of language which change their 

leads to invalid , , 

thinking. meaning by generalisation, e.g., oil, which 

originally meant olive oil, now means any kind of oil. Similarly 

by specialisation, words change their meaning, e.g,, fowl, which 

meant any bird, now means a particular domesticated species only. 

Accurate thinking depends upon the accurate use of words. 


Views regarding Conception, Judgment and Inference 


We have already explained what a concept or notion is. But 
the problem is whether the human mind is really capable of 
The three re- forming concepts or general ideas. Three views 

gaSj Conception. expressed on this point. They are 

vU. Realism, Nonii- (i) Realism (2) Nominalism (3) Conceptualism. 

ceptriismr^’expSn- {i) Realism: Plato is an advocate of 
ed. realism. According to him the human 

mind is capable of forming concepts, and corresponding to these 
general notions there are real essences existing in the world of 
reason, which, though an ideal world, is regarded by Plato as 
more real than the known phenomenal world of ours. Thus 
corresponding to the notion Virtue’ which is in the mind, there 
is the essence or form or ‘idea’ of virtue in the invisible or 
intelligible world. Particular instances of virtue are merely copies 
or shadow^s of that essence. Similarly corresponding to the notion 
or concept ‘man’, which is in the mind, there exists the essence 


of man in the real world and individual men are mere copies 
or imperfect representations of that real and ideal essence. 
Aristotle however rejected this realism of Plato and pointed out 
that forms, ‘ideas’ or essences exist onlv in the individuals that 
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possess them, and not apart from them. (2) Nominalism : 
According to nominalists only names are general. It is not 
possible for the human mind to form general notions. Whenever 
we think, wei think of some particular thing and not of any general 
idea. Corresponding to a general name there may be an individual 
mental image or a series of such images which are concrete and 
not abstract. Hobbes and Berkeley are among the chief advocates 
of this theory. Mill, though a nominalist, holds a modified view 
regarding the mind’s capacity to form concepts. He holds that 
general names fix our attention upon some common attributes of 
a class indicated by the name, and that in the case of intense 
attention these attributes tijay exclude all others. (3) Conceptual- 
ism: According to conceptualists (Mansel, Sigwart, Kant, Ward, 
Stout, and others) concepts are not sensible images but are 
intelligible, that is, they are mental syntheses of general attributes. 
Thought can be carried on by means of general ideas or concepts 
without the help of any image, generic or other, that is, without 
reference to individual objects. Thinking does not necessarily 
imply pictorial thinking, that is, thinking by means of image^. 
General names arc but symbols of general ideas, concepts or 
notions. It appears to us that the conceptualists arc right, since 
we do have such notions as virtue, justice, man, etc., which are 
not always accompanied by images but which we are justified in 
regarding as concepts by the fact that they are intelligible, that 
is, their meaning can be understood. 

Three views regarding judgment and inference. 

As with regard to conception, so in regard to judgment and 
inference logicians hold different views. (1) According to con- 
ceptualists (Hamilton, Mansel, and others) a judgment expresses 
The three views, a relation between two concepts, nodons or 

•nz, Conceptualistic. ideas, whether the relation is one of inclusion 
Nominalistic and ... ^ . ,. , 

Bealistic or Obiec- or partiapauon. Inference according to them 

timtic, rerarding Consists in passing from one or more iudg- 
ference explained. ments to a conclusion. These formal logicians 
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define logic as the science of the pure or formal laws of thought. 
They mean that the matter of thought is not important for logic. 
According to them truth meaj^s not correspondence but 
consistency of thought and its freedom from self-contradiction. 
An idea is uu^; according to them, if it does not involve self- 
contradiction and is consistent with the totality of our thought 
and experience. We shall explain this view of truth more fully 
hereafter. (2) According to nominalists a judgment is nothing 
but a statement about language. Every proposition simply ex- 
presses a relation between two terms or names, and inference or 
argument consists in passing from one or more proposi- 
tions to a new one, that is, from one set of relations between 
them. Hobbes is the chief exponent of this view. Logic accord- 
ing to them is the science of names and their relation. (3) There 
ib also a third school of logicians who are objectivists. According 
to them judgments express a relation between substances or 

between attributes or between substances and attributes. Take 
the proposition ‘Man is mortal.’ According to conceptualists 

tjie judgment means that there is a relation of agreement 

between the concept man and the concept mortal ; according to 
nominalists it means that there is a relation of agreement 

between the name or term man and the name or term mortal, 
while according to objectivists or realists the judgment means 
that there is a relation between the things or attributes signified 
by the term man and the things or attributes signified by the 
term nfbrtal. According to objectivists inference consists in 
passing from one or more sets of relations between substances 
and attributes to a new set of relations between them. Spencer 
is a pronounced objectivist. He defines logic as “the science 
which formulates the most general laws of correlation among 
existences considered as objective.” 

It may be pointed out that every judgment is an act of 
thought, and since it claims truth, it must have objective refer- 
ence. Logic therefore is neither purely subjective nor purely 
objective. Further, since thought cannot be carried on in most 
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cases without the help of language, logic cannot altogether ignore 
consideration of language and must treat of terms, propositions,, 
arguments, etc. Logic is the science of thought, and since 
thought is related both to objects and to language, it takes an 
interest, though a secondary one, in things and names, 
primal and Material Logic 

A distinction is commonly drawn between formal logic and 
material logic as well as between formal 
The^ standpoint of truth and material truth. According to the 
format logic. formalistic view of logic, logic is concerned 

with formal consistency or formal truth, that is, it can ignore 
the, matter of thought and study the forms of thought alone. 
We have already pointed out that even physics, chemistry, 
geometry, etc., are also in a sense formal sciences, since they 
'require abstraction and deal with the forms of things. But since 
logic is more abstract than any physical science, it is supposed to 
be more formal than any other science. Bosanquet rightly remarks 
that a physicist or a chemist has his laboratory and he can often 
appeal to sense-experiences, while a logician has no such labo- 
ratory in which to ex£eriment upon thought. According to 
formal logicians, when a judgment is free from self-contradiction 
it is formally true, and the formal truth of a judgment depends 
upon its being consistent with other judgments which are known 
to be true. Thus consistency of thought and freedom from 8elf->^ 
contradiction are according to formal logicians the test of formal 
truth. Thus 'No A is A,’ since it involves self-contradiction, is 
false, while ‘A is A’ is a true judgment, because it is free from 
self-contradiction and is con.sistent with the totality of thought. 
Such logicians try even to reduce inductive inference to formal 
treatment. We have already pointed out 'that the truth of a 
judgment depends as much upon consistency of thought as upon 
. its correspondence with some aspect of reality, 

one-sided!^ ^^Ptirelv -Logic, therefore, does not allow of purely 
formal treatment of formal treatment. The doctrine of definition, 
o(ric not possible. division, of classifiration, of categories^ of" 
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prcdicables, etc., cannot be understood without some knowledge 
of reality or the universe. Formal logic is identified with deduc- 
tive logic. >. 


The nature of 
material logic. The 
•distinction between 
formal or deductive 
logic and material or 
inductive logic is not 
absolute but relative. 
Logic however is pri- 
m a r i 1 y concerned 
with forms o f 
thought. 


By material logic is generally meant inductive logic. In 
deduction or deductive inference we pass from general propositions 
to a conclusion which is usually less general, and here consistency 
is the main test of truth ; e.g., All M is P, 
all S is M, therefore all S is P; All material 
bodies are extended, this stone is a material 
body, therefore this stone is extended. In 
induction or inductive inference on the other 
hand we pass from the facts of experience 
which are particular, to a conclusion which is 
general ; e.g., John is mortal, James is mortal, 
Joseph is mortal, etc.; therefore, all men are mortal. Thus in 
induction we cannot omit to consider the matter of thought or 
the facts of the world, and our argument • being based upon 
observation of particular facts, the laws that govern induction are 
said to be laws of material logic as opposed to those of formal 
logic. We may however point out that even inductive logic tan 
be treated formally up to a certain point, as we shall see when 
we discuss the problems of induction. Thus just as formal logic 
cannot ignore the consideration of the matter of thought, since 
every judgment refers to some content of reality, so also induction 
cannot ignore the form of thought altogether. Therefore the dis- 
tinction between formal and material logic is relative and not 
absolute. We may further remark that deduction and induction 
are not two complementary processes but are two aspects of the 
same process of thought. We shall find that inductive generalisa- 
tions require the help of deduction for their verification and their 
extension to unobserved regions. Though it is true that the 
distinction between formal and material logic is not absolute, 
yet deductive logic can be treated of to a very large extent 
formally. We should also remember that though logic cannot 
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ignore the matter of thought altogether, it is primarily or 
mainly concerned with the forms of thought. 

The mUity of Logic 

We have already shown that logic is not an art, yet its 
practical value is undeniable. Its function is not to lay down 
rules for the guidance of every particular science and teach it 
how to draw conclusions, nor is it concerned with helping men to 
argue correcdy in every particular case of reasoning. The art 
of reasoning, that is, how to argue correctly in a particular case, 
does not fall within the scope of logic, just as casuistry, or the 
art of deciding how one ought to act in every particular instance, 
does not fall within the scope of ethics. In spite of all the above 
remarks logic is a very useful study. It not only adds to our 
knowledge but the abstract nature of the study of logic disciplines 
our mind to a high degree. Logical study is an excellent pro- 
paedeutic or introduction to the study of other sciences. Though 
an acute mind can detect fallacies in particular cases of reasoning, 
logic alone can find out why a particular piece of argument is 
fallacious by comparing it with the principles of valid thought. 
Further a systematic criticism of thought enables us to find out 
the valid principles of thought. When a particular science draws 
a false conclusion from premises, it is logic which can find out 
the reason why the conclusion is untenable. Further it is also 
largely true that right thinking leads to right action. Hamilton 
says that in the world there is nothing great but mind and in 
mind there is nothing great but reason and a well balanced mind 
is the supremest possession of man. Logical study balances the 
human mind to a high degree. 

Procedare and Mode of Treatment 

We shall treat the principles of deduction first as is usually 
done, since they are clear and simple and the knowledge of them 
18 necessary for an understanding of the principles of induction. 



lg the groundwork of DEOUCnVE LOGIC 

Judgtiient or proposition being the unit of thought, the treat- 
ment of logic really begins with the discussion of judgment. 
Proposition being judgment expressed ip language, we shall deal 
with its forms. But before doing that we shall treat of terms, 
which are die constituents of propositions, and in connection with 
them we shall treat of categories, predicablcs, the doctrines of 
definition and division, etc. Then after treating propositions we 
shall pass to the discussion of deductive inference, which may be 
either immediate or mediate. Mediate inference may be either 
syllogistic or inductive. In this volume we shall discuss the 
principles of deduction only, leaving the discussion of the 
principles of induction for another volume. We should also re- 
member that different pieces of inference are interrelated and 
move towards a definite goal. At the end of the second volume 
therefore we shall treat of method, which is the orderly arrange- 
ment in discourse of trains of inferences. Further since thought 
and language are closely related we shall indifferently use the 
vocabularies both of conceptualists and of nominalists and shall 
speak of concepts, judgments, inferences, as well as of terms, 
propositions and arguments, in the same sense. We shall also 
use the terminology of objectivists or realists from time to time. 
Deductive fallacies will be discussed at the end of the first volume 
and inductive fallacies at the end of the second volume. 


LOGIC AND OTHEB SCIENCES 


of_ lORic 
sciences. 


The scope of logic extends, as Johnson rightly remarks, into 
the domain of philosophy on the one hand, 
Geneial relation and that of the sciences on the other. So 
to other rigid distinction can be drawn between 
the provinces of logic and metaphysics on 
the one hand and the provinces of logic and the special sciences 
on the other. Logic, it appears, is as akin to metaphysics as to 
the special sciences. But the spheres of logic and metaphysics 
should be distinguished as far as possible. Since every science-. 
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must conform to the regulative principles of thought which are 
the study of logic, logic in a sense influences every science and 
therefore is rightly called the science of sciences. Tliough this 
is true, we must not suppose that the influence which logic 
exerts on other sciences is more than general. It does not 
examine the evidence or data of the different sciences but only 
enquires whether valid conclusions are drawn from the evidence. 
Since logic is the science of proof, it has the right to weigh 
evidence in order to determine whether conclusions have been 
rightly drawn from it. To find out causal laws it is necessary for 
every science to draw conclusions according to logical principles. 
Logic is called Methodology because it criticises and examines 
the methods ehiployed by different sciences. But on this account 
every science should not be regarded as a branch of logic. So it 
has rightly been said that logic is practical inasmuch as it forms 
an excellent propaedeutic or introduction to the study of other 
sciences. It has therefore been regarded by some as not merely 
the science of sciences but also as the art of arts. But we must 
not forget that logic is a practical science only in a secondary 
sense, for its function is' not to lay down rules and precepts for 
the guidance of other sciences. It will be clear now that logic 
is not only an end in itself, but provides general s:uidance for 
the other sciences because it criticises all thought. Though logic 
is related to the sciences in general, it is supposed to be specially 
related to the science of mind (psychology), the science of being 
(metaphysics) and the science of language (grammar). 

Relation of Logic to Psychology 

“Psychology treats of psychical states and processes, their 
objects as such and the conditions of their occurrence.” (Stoiit). 
Psychical or mental states may be either states of thinking or 
states of feeling or states of willing, such as sensation, perception, 
recollection, fearing, hating, feeling pleasure or pain, longing, 
desiring, choosing, resolving, attending, etc. Logic is related to 
psychology inasmuch as they both deal with thinking, but while 
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psychology deals with the processes of thinking, logic deals both 
with processes and products of thinking. Psychology regards 
laws of reasoning as uniformities, whije logic deals with them as 
regulative and authoritative laws of thought, determining the 
formal relations in which the products of thought stand to one 
another. Therefore while psychology is a positive and concrete 
science, logic is a normative and abstract science. In other words, 
psychology deals with the actual processes of thinking while logic 
deals with the ideal of reasoning and the processes to be followed 
for its realisation. Psychology tells us how we come to believe 
certain things, and how one idea gives rise to another idea accord- 
ing to the laws of association. Logic tells us how we ought to 
think and believe and how our ideas should be regulated so that 
they may be valid. Psychology deals with the origin and develop- 
ment of judgment and conception, but logic deals with them as 
they ought to be, that is, with the conditions which they must 
fulfil in order to be valid. Since logic criticises the method of 
psychology, as of every other science, it may be regarded as 
superior to psychology. But in a sense psychology is wider than 
logic, because it deals with all mental phenomena, namely, those 
of thinking, feeling and willing, while logic deals with the processes 
of judging, perceiving, conceiving and reasoning, that is, with all 
the processes of thought and its products. There cannot be any 
sound logic without some knowledge of psychology. Psychology 
of cognition therefore may be regarded as the basis of logic. 
Without knowing the actual processes of thinking we cannot 
determine how men ought to think. Though this is true, logic is 
not a branch of psychology. The spheres of logic and psychology 
of cognition very often overlap, but logical and psychological 
problems should be separated as far as possible. We have already 
remarked that like every other science psychology is dependent 
upon logic, because the latter gives required guidance to science. 

08 

ntology investigates the nature of Being or 
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ultimate reality. It tries to answer the question whether the things 
that we experience are real or only phenomenal, whether there 
is an ultimate reality behind the phenomenal world or the world 
as it appear^ to us. Thus metaphysics does not accept anything 
as real without subjecting it to searching criticism. It begins with 
doubt and may or may not reach a positive result ; that is, after 
examination of all that we know it may either say that knowledge 
of reality is possible or that it is nor. Whatever may be the 
conclusions of different metaphysicians, they arc all at one in 
criticising the presuppositions of the sciences, including those of 
logic. The sciences make such assumptions as that matter exists, 
that there is conservation of energy, that the things of the world 
are causally related, that nature is uniform, that knowledge of 
the laws of nature is possible, and so on. Metaphysics however 
cannot accept any of these assumptions as true without examina- 
tions. It therefore criticises the presuppositions of every science 
and goes beyond it. Logic may be regarded as intermediate 
between other sciences and metaphysics. Logic criticises the 
conclusions of the sciences and provides criteria of validity to 
which every science has to conform. But it generally accepts 
their assumptions. It accepts certain laws of thought without 
criticism as axiomatic, it supposes that knowledge in the absolute 
sense is possible, that the object of knowledge is real, that nature 
is uniform, that every event has a cause, that laws of Identity, 
Contradiction and Excluded Middle arc axiomatic truth and so 
on. But Metaphysics critically examines all these assumptions of 
logic and thus goes beyond logic. Since logic enquires into the 
truth and falsity of thought and since thought is true only when 
it corresponds with some aspect of reality, logic cannot but assume 
that knowledge of reality is possible. But metaphysics makes» no 
such assumptions. Its central problem is to determine whether 
we can know reality or not, whether knowledge is only relative or 
whether absolute knowledge is possible. It enquires whether all 
knowledge is the knowledge of appearance or whether there may 
be knowledge of reality as well. Metaphysics therefore criticises the 
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presuppositions of natural science, and in the same way it examines 
the presuppositions of logic. Thus though logic goes beyond all 
other sciences, metaphysics goes beyond logic as well. But logic 
cannot avoid entering into the dom^ain of metaphysics to some 
extent. Logic tries to know this and that, bu^ to have knowledge 
of them it requires some knowledge of the nature of the ‘this’ 
and of the ‘that’. Logic however does not attempt to define the 
nature of reality or the ultimate being, if there be any such reality. 
It serves as a propaedeutic to the study of metaphysics and with- 
out some knowledge of logic the study of metaphysics is not 
possible. Further a metaphysician has also to reason validly to 
arrive at correct conclusions, and therefore metaphysics, like other 
sciences, is indebted to logic which studies the conditions of valid 
thinking. 

Logjlc and Grammar 

Since language is the instrument of thought, logic is supposed 
to be related to rhetoric and grammar, which are the sciences of 
language. Logic however cannot properly be regarded as specially 
related to rhetoric, which is concerned with the emotive use of 
language. Rhetoric is concerned with language in so far as it is 
intended to appeal to emotion, but logic has no reference to 
emotion. It is the science of reasoning and tries to find out the 
principles to which thought must conform in order to be true. 
Further logic cannot be supposed to be specially related to 
particular grammars. There are different grammars for different 
languages, but the science of logic is one, and always the same. 
Logic however may be regarded as related to universal grammar, 
if there is any such thing. Mr. Johnson holds that universal 
grammar should be subsumed under logic because the modes in 
which words are combined cannot be isolated from modes of 
thought, and also because negation, conjunction, disjunction, im- 
plication, and alternation are modes of logic as well as of grammar. 
Further he says that the grammatical analysis of sentences is 
analogous to the logical analysis of thought. Hence he holds that 
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grammar should be subordinated to logic. He^docs not however 
note the points of difference between logic and grammar. Logic 
is primarily concerned with the forms of thought and secondarily 
with language, but grammar is primarily concerned with the forms 
of language' and secondarily with thought. Logic has nothing to 
<lo with non-significant words. Only significant words can form 
terms in a proposition. Logic takes no note of that division of 
words into parts of speech which is so marked a feature in the 
grammatical analysis of language. It is concerned only with 
those words which can be cither the subject or the predicate 
of a proposition. Thus prepositions and copjunctions in their 
normal use can never be terms of a proposition. Grammar has 
long exercised a tyrannical influence over logic, but logic should 
be emancipated from its control as completely as possible. 

THE FUNDAMENTAL LAWS OF THOUOHT 

“The laws of thought, regulative principles of thought or 
postulates of knowledge are those fundamental, necessary, 
formal and a priori mental laws in agreement with which all 
valid thought must be carried on.” Three such laws are recog- 
nised by traditional logic, viz. (i) the Law of Identity, (2) the 
I^aw of Contradiction or of Non-contradiction, (3) the Law of 
Excluded Middle. Leibnitz’s Principle of Sufficient Reason is not 
regarded as an a priori principle of thought bv logicians, for 
reasons which will be explained later. Besides the three funda- 
mental laws of thought, certain other postulates of knowledge 
are recognised but are not held to be so important as the three 
main laws. These fundamental laws of thought are regarded 
as a priori because they are not derived from experience, and 
yet they are assumed in all processes of reason exercised upon 
the facts of the world. They are formal because they provide 
the main types or patterns of thought which are most general 
and universal and are involved in all thinking : and also because 
they are not concerned with particular facts of experience and 
cannot by themselves ascertain the properties of them. They 
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arc necessary because Me cannot think of them as reversed, nor 
can we knowingly violate them. We commit fallacies no doubt,, 
but we do so out of ignorance, not kr^pwingly. The three funda- 
mental laws are postulates of knowledge because without them 
knowledge cannot be systematised. They resemble scientific 
uniformities or laws, but differ from the latter inasmuch as they 
are not derived from particular experiences and are self-evident,, 
that is, their truth is not to be proved by other judgments. 
But though these laws are self-evident, they do not provide any 
criterion or standard of how men ought to think. They only 
describe thought as it is. Keynes rightly remarks that the 
function of these laws is negative rather than positive. They give 
us principles by conforming to which we may avoid fallacies, 
but they do not lead to any positive result. Hamilton and others 
are wrong in trying to deduce all pioccsses of valid thinking 
from the three laws of thought. We may now explain these laws. 

The Law at Identity 

The simplest statement of the principle of identity is 'A is 
A\ Leibnitz states it as ‘Everything is what it is’ and Jevons 
as ‘Whatever is, is’. The conception of identity is meaningless 
if it does not imply diversity as well. ‘ A is A,’ to be significant, 
must imply diversity. In this case there is diversity because the 
two letters ‘A’ occupy different points in space and yet are 
thought of as the same. Thus when we say that a thing is 
identical with itself we mean that it remains the same amidst 
diversity of circumstances. We do not mean by the principle 
of identity that two things are the same without any attendant 
difference, which is nonsense ; we only mean by it ‘identity of 
one thing amid diversity in other things’. Sigwart says that 
the law implies that “ Truth is something fixed and invariable ”. 
Bradley points out that the law of identity signifies that truth 
is at all times true; once true always true, once false always 
false. Thus the principle of identity tells us that if a judgment 
or term is repeated several times its truth is not affected. Mill 
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as a nominalist holds that the principle means that whatever is^ 
true in one form of words is true in every other form of words* 
which conveys the same meaning, and that the same term should 
be used in the same sense throughout a discourse. Thus in 
place of the proposition “ All men are mortal ” we can, according 
to Mill, legitimately use the proposition, “ All human beings are 
subject to death.*' In cases of other propositions we may da 
the same. 

The Principle o! Oontiadiction 

The principle of contradiction or of non-contradiction may 
be best stated as 'A cannbt both be B and not B'. Jevons* 
states it as 'Nothing can both be and not be.' It is also stated 
as 'A cannot be not-A,' or as 'A cannot be both B and not-B.' 
The principle means that the two contradictory judgments ' A 
is B ' and ' A is not B ' cannot both be true. The same subject 
cannot accept two incompatible attributes, or two contradictory 
terms cannot both be true of the same subject at the same 
time, e.g., a thing cannot be green and not green. The truth 
of this principle is not affected if different parts of the same 
surface are green and not green, because here the attributes are 
referred to different points in space. The same portion, say, 
of the wall of a house cannot both be green and not greem 
Again the truth of the principle is not affected if the subject 
accepts incompatible or contradictory attributes at different 
points of time. Thus a piece of iron may be hot at one time 
and not hot at another time. But since here reference is to 
different points of time, we have really two propositions, viz., 
that at such and such a time a piece of iron is hot and that 
at some other time it is cold. The principle is applicable When 
incompatible attributes are predicated of the same subject' at 
the same time, that is, two contradictory propositions cannot both 
be true at the same time. Thus the two propositions ‘A is B*' 
and 'A is not-B' cannot both be true at the same time. The 
principles of identity and of contradiction form die basis of all 
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immediate inference and of some cases of mediate inference. 
Mill's interpretation of the Law of Contradiction is that “the 
affirmation of any assertion and the denial of its contradictory 
are logical equivalents which it is ^allowable and indispensable 
to make use of as mutually convertible.” Thus to affirm ‘ A is 
B ' is the same thing as to deny * A is not-B '. 

The Law of Excluded Middle 

This principle may be well stated as ‘ A cither is, or is 
not B '. It has also been stated as ‘ A is either B or not-B.’ The 
principle means that one of two contradictory propositions must 
be true. The principle of contraaiction points out that two 
contradictory propositions cannot both be true, or two contra- 
dictory attributes cannot be accepted by the same subject. The 
principle of excluded middle supplements it by stating that one 
of the tw'o contradictory propositions must be true or one of 
the two contradictory attributes must be accepted by the same 
subject. Thus a piece of iron must either be hot or not \yc hot : 
a man must either be honest or not be honest. One of the two 
propositions ‘ A is B ' and ‘ A is not B ’ must be true. We need 
not like Sigwart deduce the principle of excluded middle from 
the principle of contradiction and that of double negation taken 
together. His principle of negation is that if we deny a negative 
proposition we get its contradictory affirmative proposition. Thus 
if the truth of * A is not B ’ is denied or negated, then the truth 
of ‘A is B’ is to be affirmed. Jevons tries to combine the prin- 
ciple of contradiction and the principle of excluded middle 
bv his ‘ principle of duality ’. If two alternatives are exclu- 
sive and exhaustive, then they cannot both be true of the 
same subject at the same time, and one of them must be 
true of the subject. But it is better to keep the two laws 
independent without combining them into one. Just as in 
the principle of contradiction the reference to the same 
subject and to the same point of time is necessary, so also in the 
principle of excluded middle the reference must be to the same 
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subject and to the same point of time. The truth of the prin- 
ciple of excluded middle is denied by some. But these persons 
confuse contradiction with contrariety. It is pointed out that a 
flower need not be cither white or black but may be red. A 
thing need not be either greater or less than another thing but 
may be equal to it. Similarly Mill says that between true and 
false propositions there may he unmeaning proposition. But in 
the examples given, the alternatives predicated of the same 
subject arc not contradictories, but contraries. Thus it is undeni- 
able that a flower must either be green or not be green, a thing 
must either be greater or not be greater than another thing. 
Green and red as well as ‘greater and less are contrary terms 
but green and not-green as well as greater and not-greater are 
contradictory terms. In r^ply to Mill we may point out that an 
unmeaning proposition is no proposition at all. Thus the prin- 
ciple of excluded middle is as true as the other principles. Mill 
states the principle as, “It is allowable to substitute for the 
denial of either of two contradictory propositions the assertion 
of the other.” We shall find that some instances of both imme- 
diate and mediate inference depend upon this principle. 


Mr. Joseph regards these laws of thought as ontological laws. 
So he says that, “The connection between questions about 


The meaning of 
the three laws ex- 
plained by compa- 
rison. These laws 
show that there 
is a close connec- 
tion between 
loorio and meta- 
physics because 
thev are as much 
laws of thought as 
of things. 


our thinking, and whatever we must think 
things to be, is excellently shown in the 
so-called laws of thought.” These laws 
show that logic and metaphysics are 
closely related. According to Kant, change 
presupposes permanence, and this is the 
essence of the law of identity. The law of 
contradiction says that a thing cannot h*ave 
opposite characters. The law of excluded 


middle states that it must have one of these characters. Since 


there cannot be any determination without negation, the prin- 
ciple of excluded middle is also necessary. 
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Joseph sums up the implication of the three laws in the 
following words: — “If we think about anything then (i) we must 
think that it is what it is ; (2) we cannot think that it at once 
has a character and has it not ; (3) vh must think that it either 
has It or has it not.” From the standpoint of language the three 
principles may be summed up in the following words of Welton 
and Monahan: “Whenever we use a term we must be under- 
stood to use it unambiguously both (i) positively and (2) nega- 
tively, and (3) it must either be given or denied to everything 
whatever. That is, the use of a term asserts all the attributes it 
implies, and denies all others which are incompatible with them ; 
and everything must either possess all those attributes or be 
without some, or all, of them.” 

All these three laws are equally ‘fundamental. We should 
not suppose that any of them is more important than the others. 

Some logicians regard the law of identity 
as more fundamental than the other two 
laws, while others suppose that the principle 
of contradiction is more important than the 
other two. But all three are equally neces- 
sary for our knowledge of the facts of the world. The three laws 
together imply that, “I affirm what I affirm, and deny what I 
deny; if I make any affirmation, I thereby deny its contradic- 
tory ; if I make any denial, I thereby affirm its contradictory.” 
(Keynes). 

The Principle of Sufficient Reason 

Leibnitz holds that the Principle of Sufficient Reason is as 
fundamental as the principles of Identity, of Contradiction and 
of Excluded Middle. He states the principle thus: “Whatever 
exists or is true must have a sufficient reason why the thing or 
proposition should be as it is and not otherwise.” The principle 
may be symbolically expressed as A+B=C; e,g,, gunpowder and 
fire = explosion. It is a postulate of thought and implies that 


The three l.n\b 

are equally im- 
portant and lie 

cessary for know- 

ledge. 
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things in the world are causally related. The law may mean 
either every event has a cause or that there must be some logical 
ground to explain why a proposition is true. It may be regarded 
as the foundation of syllogistic as well as of inductive reasoning. 
Since Leibnitz regards the principle of sufficient reason as imply- 
ing mainly that the things of the world are causally related, it 
is therefore not sufficiently formal and cannot be regarded as a 
fundamental law of thought like the three principles of Aristotle 
already explained. 

We shall discuss in its proper place Aristotle’s ‘ dictum de 
omni et nullo, which is regarded by him to be the postulate of 
syllogistic reasoning. The principle of 
Some other causation as modified by the principle of 
uniformity of nature, which is supposed to 
be the formal ground of induction, will be 
treated of in connection with inductive inference. Hamilton 
gives us what he calls the Postulate of Logic. He says: “Before 
dealing with a judgment or reasoning expressed in language, the 
import of its terms should be fully understood, in other words, 
logic postulates to be allov :d to state explicitly in language all 
that is implicitly contained in the thought.” Since Hamilton 
allows the same meaning to be expressed by different words, his 
postulate is almost the same as Mill’s reading of the Law of Iden- 
tity. There may be principles other than the fundamental laws 
of thought upon which valid reasoning may depend. There are 
some such mathematical principles, e,g., the argumentum a 
fortiori. * If A is greater than B and B is greater than C then 
A is greater than C ’ ; ‘ things equal to the same thing are equal 
to one another.’ But we need not enumerate any other postu- 
lates of knowledge enunciated by logicians. 



CHAPTER I 


TEBHfe 

Introductory Remarks 

Knowledge really begins with judging and every judgment 
has reference to reality, that is, it is ton- 

KnowledRe li s cerned with matter of fact. All our ludg- 
its object. . , . 

nients arc based upon experience, and experi- 
ence is experience of reality. Therefore it can be said that 
knowledge necessarily has reference to reality. Mere subjecti\e 
attitude cannot be knowledge. 

It is generally held that a proposition is the verbal expression 
of a judgment, but it would be better to 

Judgment, Propo- regard proposition as judgment expressed 
fiition and Sentemc. • 1 

in language because essentially judgment 

and proposition are the same. A proposition is a sentence but 
every sentence is not a proposition. ‘ Man is mortal ’ is a pro- 
position and it is at the same time a sentence ; but ‘ come here 
‘will you come*, ‘I wish you well*, ‘may you live long,’ etc. 
are sentences but not propositions. A sentence that is a proposition 
must be either true or false. The relation between proposition 
and sentence will be more fully discussed in the chapter on 
proposition. 

An analysis of a proposition gives us three factors viz. 

Subject, Predicate, and Copula. Something 
proposition^*^^ ^Suilf- which an affirmation or denial is made is 
ject, Predicate and called the subject, something that is affirmed 
or denied of the subject is called the predi- 
catej while a mod!d of verb ‘ to be ’ (whether alone or accompanied 
by 'not’), by which the assertion is made, is called the copula. 
Let us take the proposition ‘ Socrates is wise.* Here ‘ Socrates * is 
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the subject, ' wise ’ is the predicate and ‘is * is the copula. Agam 
in the proposition, ‘ Man is not a four footed animal/ ‘man ’ is 
the subject, ‘a four-footed animar the predicate and ‘is* not’ 
the copula. We shall hereafter find that the copula is fnoi a 
third term in a proposition. Every fully developed proposition 
has only two terms, viz., the subject term and the predicate term. 

Some logicians use ‘ term * and ‘names ’ in the same sense. 

A name is a symbol of some substance or 

T e r in s and attribute and represents some idea. Such 

words as Ram, Man, White, Virtue are 
names and they may be used as terms. A name in order to be 
a logical term must either be the subject or the predicate of a 
proposition. Therefore, all names arc not terms though they 
may function as terms, that is, isolated names which are not 
parts of any proposition are not terms. 

Every term represents some substance or attribute real or 
imaginary. Further, every term represents 
some idea. A term may stand either for an 
individual idea as in the case of the term 
‘ India or, it may stand for a general idea or concept as in 
the case of the term ‘ man ’ or ‘ virtue ’. Thus we find that a 
term has both an objective and a subjective aspect. 

A term may consist of a single word or of a combination 
of words. “The Prime Minister of India is 

Single-worded and ^n Indian” is a proposition in which the 
many-worded terms. , . . , ^ . r ^ t. , 

subject term, the Prime Minister of India 

and the predicate term, ‘an Indian’ are both many-worded 
terms. But the terms ‘happiness’ and ‘desired’ in the proposi- 
tion ‘ happiness is desired ’ are both single-worded terms. 

A categorematic word is one which by itself can serve as a 

Categorematic and while a syncategorematic word is one 

syncategor e m a t i c which cannot itself function as a term but 
can become a part of a term only when joined 
with a categorematic word. Every word must be either categore- 
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matic or syncategorematic. It is plain that the nominative cases 
of nouns and pronouns are categorematic words, and so also are 
adjectives and participles, while the objective cases of nouns and 
pronouns are syncategorematic wor^s. Adverbs, articles, prepo- 
sitions, conjunctions and interjections are syncategorematic words 
because normally they cannot by themselves serve as terms. 
Adjectives can be used as predicates, but not as subjects except 
by an ellipsis, as in ‘ the poor are miserable.’ In the proposition 
■"rhe is an article,’ the term ‘the’ has been used as the subject 
of a proposition but in this case it has been used as a noun and 
not as an article. 

terai^*'^*^**^**” Terms aie classified by logicians as — 

1. Singular and General : 

2. Collective and Distributive ; 

3. Concrete and Abstract : 

4. Positive and Negative (Privative) ; 

5. Absolute and Relative ; 

6 Particular and Universal; 

7. Univocal, Equivocal and Analogous . 

8. Connotative and Non-connotative. 

In this chapter we shall discuss the first seven divisions. We 
shall devote a separate chapter to the last division, viz., con- 
notative and non-connotative terms. Of these divisions the first, 
third, sixth and eighth are important for logic. Though each 
division is exhausive, the distinctions between different divisions 
are not exclusive of one another. Though a term cannot be both 
singular and general, it can be general, concrete and connotative 
at the same time. 

Singular and General Terms 

Terms may be either Singular or General. According to 
Keynes, “A singular or individual name is a name which is 
understood in the particular circumstances in which it is 
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employed to denote some one determinate unit only,” while "a 

general name is a name which is actually 

Definition of Sin- ... J* 

gnlar and General or potentially predicable in the same sense 

terms. of each of an indefinite number of units.” 

In other words, a singular term stands for a single object while a 

general term denotes any one of a number of objects belonging 

to a class. 

A singular term which refers to one object only may be 

either a proper name or a designation, that is, a uniquely 

descriptive name, as Welton calls it. A 

Singular terms proper name is a sign or a mark which is 
either proper names ^ • • j- • j i .. .1 

or uniquely descrip- predicated of an individual thing without 

tive names. Nature signifying attributes which may be pos&ess- 
ed by that thing. It is a mark of identifica- 
tion only. The term ‘London’ is the name of a place and it 
does not, from the logical point of view, signify any attribute 
which the place may possess, such as its situation, its importance, 
etc. A proper name may suggest certain qualities by association, 
e.g., the name ‘John’ may suggest the appearance of the person 
John to one who knows l.!(n. But that is a psychological fact 
which should be distinguished from the logical implication of 
a name. ‘John’ as a proper name is a mark to identify a 
person and does not refer to any quality which that person may 
bave. * 

It is no doubt true that different places or persons or things 
may have the same name, but the same proper name is not 
given to a number of objects because they 
The nature of a possess some common attribute. In each 
-proper name is not use of the same name ‘Jane,’ whether^ it 
mwy “ b«ll ^^^fers to a woman or a dog or a ship, it 

the same name. has a unique reference and points to one 

object only. 

Significant singular names, also called designations or unique- 
ly descriptive names, should be distinguished from proper 

3 
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A significant siii< 
gular name refers 
to one thing only 
indirectly through its 
meaning The charac- 
teristics of uniquely 
descriptive names. 

the reference is to 
singular names are 


names. A uniquely descriptive name refers: 
to one object only, not, like a proper name., 
directly, but indirectly through its meaning. 
Thus ‘the present V^'csident of the Indian 
National Congress' refers to one man only, 
because he possesses certain attributes. Here 
an object through its meaning. Significant 
given to things because it is not always 


convenient to give proper names to all objects. 


We have already pointed out that a general name is 
applicable in the same sense to each of a 
raMerm^ ^ number of similar objects, whether Midi 

* objects be actual or potential. Such name^ 

are also called Class Names, since the reason for giving a general 
name to a number of objects in the same sense is that they have 
certain characteristk s in common. 


A general term resembles a uniquely descriptive term 

inasmuch as they both refer to • objects 

Oeiieial names and indirectly through their meaning. But 

uniquely dewripthe whereas 'a scneril term can be affirmed in 
names, similar yet o 

difterent. the same sense of a number of objects, a 

designation or a significant singular term 
can be affirmed in the same sense of one thing only. 

A general name can be transformed into a uniquely 

descTiptive name by means of some individualising prefix. ‘Man' 

is a general term but ‘this man’ is a 

be™traMformed singular term. Here the addition of the 

into a significant sin- individualisine prefix ‘this’ has transformed 
«iilar name by means i i i • . , 

of ail individualising the general term man into a uniquely 

P'®***- descriptive term. Similarly the term ‘king’ 

is general but the term ‘the present King of England’ is a 

singular term. 

According to Welton such terms as ‘Conqueror of England’ 
or ‘Emperor of Switzerland’ are general names. The term 
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A name may bo 
General if it refers 
to possible or ima- 
ginary objects lia\ ill g 
a common meaning. 


though Sw itzerland 
that a number of 
Switzerland. Such 
names. 


‘Conqueror of England’ is general, though 
applicable to William 1 only, because it is 
potentially applicable to others, that is, it 
is conceivable that there might be other 
conquerors of England as well. The term 
‘Emperor of Switzerland’ is also general, 
had no emperor, because it is conceivable 
persons might or may be emperors of 
terms as ‘ghosts’, ‘fairy*, etc., are general 


The unity of a class-tcfin consists in its meaning while that 

of a singular term consists in its application. 
The iiatiuvp of rp,, * < » 1. • 1 • 

unity of a general ^ term man has one meaning though it 

and of an indivi is applicable to a number of objects but the 

dual name. ^ » i* i • j 

term Ram applies to one object and so its 

unity is to be found in its application. 

Collective and Distributive Terms 

Keynes dc'fincs a collective name as “one which is applied to 
a gtoup of similar things regarded as 

' *^"^** constituting a single wh()le,”e.g., army, navy, 

the Himalayas, the alphabet, library, the 
House of Commons, eu. A collective name may be either singular 
or general. 

There are collective names which are similar to proper 
names, such as the Himalayas, the Alps, the Pyrenees, etc. There 
arc other collective terms which arc pf the 
same nature as uniquely descriptive names or 
significant singular names, e.g,, the British 
navy, the Sanskrit alphabet, Hindu society, 
the Calcutta University Library, etc. The 
40th Regiment of foot’ is a singular collective 
name, but the term ‘regiment’ is a general collective name, 
Ixrcausc there are numerous regiments and the term ‘Iregiment’ 


Collective terms 
may be either pro- 
per names or sig- 
nificant singula-r 
names or general 
names. 
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can be applied to each of them. Similarly, Library, University, 
School, Government, Jury, etc., are general collective names. 

Though we cannot assert incompatibility between a collective 
and a general term, yet there is a real distinction between the 
collective and distributive use of names. 

The distinction, “When we use a term collectively our asser- 
between collective . t t i 

and distributive use tion Will only apply to the group as a whole ; 

by exMples^^^*^*'^^ when we use it distributively we assert some- 
thing about each member of the group 
individually.” (Wei ton and Monahan). When we say that ‘the 
British government has decided to enter into an economic agree- 
ment with the United States’ we use the' term ‘British government’ 
collectively. But when we say that ‘the British government are 
trying to settle a dispute between the employers and the employ- 
ed’ we refer to the members constituting the government 
distributively, and here the term ‘the British government’ has its 
distributive use. The term ‘man’ when distributively used 
applies to every man, but when collectively used it applies to 
mankind. Again when we say that ‘all the books on the shelf 
weigh JO seers,’ we use the term ‘all the books’ collectively, but 
we use the term distributively when we say that ‘all the books on 
the shelf are text-books of logic.’ Again, ‘all the angles of a 
triangle are equal to two right angles’ is a proposition exemplify- 
ing the collective use of the term ‘all the angles,’ while the same 
term is used distributively in the proposition ‘all the angles of 
a triangle are less than two right angles.’ 

Ooncrete and Abstract Terms 

A concrete term is the name of an object, while an abstract 
term is the name of an attribute considered 
the^^distinction be- itself. If this definition is accepted then 
all adjectives, which are names of attributes, 
become concrete, since ‘white’ means ‘white 
things’, ‘red’ ‘red things', ‘sweet’ ‘sweet things', and so on. But 
when an attribute is considered by itself without reference to 
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something of which it is the attribute, the name of such an 
attribute may be called an abstract name, e.g., whiteness, virtue, 
squareness, triangularity, etc. Attributes always belong to objects 
but they ma»y be thought of either in relation to them or by 
themselves. In the former case they are concrete, in the latter 
they are abstract. From the metaphysical point of view, substance 
is that which has attributes, while an attribute is that which 
belongs to some substance. 

It is possible for men to think of attributes as residing in 
some subject or to think of them without reference to any subject. 
The latter process of thought is called abstraction. When we say, 
‘Milk is white’, we think of the attribute ‘white’ as a characteristic 
of milk, and therefore the term ‘white’ is concrete. But when 
we say ‘whiteness is a pleasant colour,’ we think of whiteness by 
itself and therefore ‘whiteness’ is abstract. 

Concrete and abstract terms generally go in pairs ; e.g., 
beautiful — beauty, powerful — ^power, . white — whiteness, strong — 
strength, man — ^humanity, triangle — triangularity, father — pater- 
nity, etc. In all these cases the first term of each pair is concrete, 
while the second is abstract. 

Concrete names may be either general, e.g, man, house, etc., 
or singular, e,g., John, James, etc. But there 

whether abstract »» a good deal of controversy as to whether 
names are singular abstract names are singular or general, 
or general. According to Mill such abstract terms as 

admit of variety arc general ; e.g., colour, because there may be 
different colours ; whiteness, since there are different shades of 
whiteness ; virtue, because there are different kinds of virtue ; 
while those abstract terms which do not admit of variety are 
singular, e.g., milk- whiteness, visibility, squareness, equality, etc. 
Some logicians have regarded all abstract names as singular, 
because according to them every abstract term indicates a single 
attribute. But those logicians are really in the wrong who hold 
that all abstract terms are general, on the ground that every 
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attribute may be possessed by a number of objects ; for wc give 
abstract names to attributes not because they belong to objects 
but because they are thought, of by themselves. It is undeniable 
that when concretely used abstract namw may be general; e.g., 
in the propositions * some virtues are more praised than others/ 
‘all yellows are pleasant looking’, the terms ‘virtue’ and ‘yellow’ 
are used in a general sense. 


Examples. 


Positive and Negative Terms 

According to Keynes, “A positive name implies the presence, 
in the things called by the name, of a certain 
De^ition of special attribute or set of attributes, while a 

name implies the absence of one or 
other of certain specified attributes.” 

The distinction between positive and negative terms may 
be brought out by contrasting pairs of contradictory terms. 

Thus if A is positive, not- A is negative ; 
‘ white ’ is positive, ‘ not-whitc ’ negative : 
‘ good ’ positive, ‘ not-good ’ negative ; ‘ man ’ 
positive, ‘ not-man ’ negative. 

It would be profitable here to analyse the import of negative 
terms in greater detail. 

What is the meaning of a negative term, say, not- A? 
According to Mill, if a positive term is significant, the corres- 
ponding negative term must also be significant, because the non- 
possession of an attribute is itself an atttribute. Thus if A is 
significant, not-A is also significant. 

In a sense, again a negative term is indefinite and infinite, 

_ because not-A does not signify any attribute 

In a bense, nega- , . V . 

live terms are in- m particular and may signify an infinite 

definite and infinite, number of attributes not signified by A ; 

e.g., if A implies ‘red’, then not-A implies not only white, blue, 

but also virtue, square, triangle, man, dog, etc. But it would be 

better not to regard a negative term as either indefinite or 
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infinite. ‘ Not-whitc * means any colour other than white and 
also refers to a limited universe of discourse, viz,, colour* *Not- 
white’ does not mean virtue, justice, square, *and everything else 
which docs hot possess the attribute ‘ white’. It means a colour 
which is other than white. So Bradley says that every negation' 
has a positive background : such a positive meaning however is 
not explicit in a negation though it is referred to bv it. Keynes 
also holds that wsince negation alwavs implies a particular universe 
of discourse, it cannot be meaningless, because it has a definite 
denotation, that is, can be interpreted as indicating a definite 
ruimber of objects. Thus ‘^not-white ' denotes or indicates all the 
colours other than white. We cannot therefore agree with 
Welton that a negative term implies the mere absence of some 
attribute and not the presence of any attribute whatever. 


Language has devised terms which have the appearance of 
negative terms but which cannot properly be regarded as nega- 
tive. Such distinctions as happy — unhappy, 
* TwearaJee pleasant— unpleasant, convenient— inconve- 

W positive in nient, holy — unholy, sincere — insincere, sen- 
meaning. —senseless, fortune — misfortune, etc., 

are necessary from the practical point of view. None of these 
pairs, however, is an example of contradictory terms, because 
they are not exhau.stive. Between ‘pleasant’ and ‘unpleasant’ 
there may be an indifferent state of feeling. Again ‘unhappy’ 
does not merely mean absence of happiness but it also means 
the presence of pain. Similarly ‘unpleasant’ has a positiye 
meaning. So these terms may lie regarded as positive, though 
negative in appearance. 

We may now consider the distinction between contradictory 
and cojitrary terms. Both contradictory and contrary terms are 
♦ incompatible, that is, they cannot be true 

Contradictory and (j^e same subject at the same time. ‘A, 
fontraiy terms, not-A J happy, not-happy ; red, not-red etc., 

are examples of contradictory terms. But white-green, right- 
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left, happy-unhappy, greater-less, male-female, wise-foolish, etc.^ 
are examples of contrary terms. Q>ntradictory terms are mutu- 
ally exclusive and’ collectively exhaustive. Such contradictory 
terms as red and not-red exclude eat^ other and they together 
exhaust the whole universe of colour. A thing must be either 
red or not-red ; it cannot be both. Contrary terms like contradictory 
terms are mutually exclusive. Bjut they are not collectively 
exhaustive. A thing cannot be both green and yellow at the 
same time, but it may be neither green nor yellow, but red. 
Thus we find that two contrary terms cannot both be true 
of the same subject at the same time, yet they may both be false 
of the same subject. A man may not be either happy or un- 
happy but may be indifferent. In the case of contradictory 
terms no intermediate position is possible. Thus between white 
and not-white there cannot be any intermediate colour. But 
between two contrary terms an intermediate position is possible 
as they arc not together exhaustive. Between white and black 
there may be several intermediate colours. 

A prvuative term implies the absence of an attribute in a 
subject normally capable of possessing it. A privative name, 


Privative terms. 


according to Mill, is equivalent in its signi- 
fication to a positive and a negative name 


taken together. Such terms as blind, deaf, dumb, lame, are 


privative terms. We call a person deaf because he lacks the 


capacity of hearing which we expect a human being to possess 
under normal condition. We do not call a stone and a tree deaf,. 


because they are not expected to have the capacity of hearing.. 
A man who is devoid of sight is called blind, and this term is 
privative because he might conceivably have had sight. A priva- 
tive term means two things, viz., the absence of a certain attrh 


bute and the presence of others from which the presence of the- 
former might naturally be expected. Such terms as unhappy, 
ignorant, cruel, unkind, may also be regarded as privative. We 
call a man unkind, since, though kindness is a quality he might 
possess, he lacks it when he is unkind. To sum up, a positive 
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term implies the presence of something, whUe a negative term 
implies its absence, and a privative term implies the absence o| 
an attribute in an object in which it might be expected to be 
present. 


Belative and Absolute Terms 


Terms are further classified as Relative and Absolute or 
non-relative. Mill prefers to avoid the term ‘ absolute since it 
has a good deal of metaphysical significance 
abBo- uncertainty. Such pairs of terms as 

lute tenuB, with father, «on, like, unlike, equal, unequal, ruler, 
examples. subject, husband, wife, partner, friend, etc, 

are relative terms, while man, dog, house, tree, etc., are absolute 
terms. According to Keynes, “A name is said to be relative, 
when, over and above the object that it denotes, it implies in its 
signification another object, to which in explaining its meaning 
reference must be made.” So it may be said that relative terms 
go in pairs. ‘ Father ’ implies ‘ son ’, ‘ husband ’, ‘ wife similarly 
‘like’ implies ‘like’, ‘equal’, ‘equal’, ‘unequal’, ‘unequal’ 
‘ friend ‘ friend ’, and i ^ on. Mill says, ‘‘ Every relative name 
which is predicated of an object, supposes another object (or 
objects), of which we may predicate either that same name or 
another relative name which is said to be the correlative of the 
former.” Thus ‘son’ is the correlative of ‘father’ and ‘father’ 
of ‘ son ’. Each of the two related terms is called the correlative 
of the other. 


There is a common ground or basis upon which correlative 
terms rest. According to Mill, “All that appears necess^ to 
account for the existence of relative names. 

Correlative terms is, that whenever there is a fact in which 
have common individuals are concerned, an attribute- 

grounded on that fact may be ascribed to 
either of these individuals.” This attribute or ground of relation 
of two correlative terms is called by the Schoolmen the funda-- 
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mentum relationis. The ground of relation between two partners 
6s the fact of partnership, between two friends friendship, 
between husband and wife the fact of the marriage tie. Thus, 
according to Welton, “Paternity and k>nship are not two diflFcr- 
•ent facts but the same fact viewed from two different sides and 


» connoted both by parent and by son". Though ‘friend’ and 
‘ like ’ are relative terms, ‘ friendship ’ and 
Eclation accordint; ‘ likeness ’ are not, since they arc the grounds 
to Mill is an attn- relation. According to Mill a relation 

such as paternity, likeness, friendship is an 
attribute like any other attribute, say, whiteness, goodness, red- 
ness, etc. “To predicate of A that he is the father of B, and 
of B that he is the son of A, is to assert one and the same fact 
in different words. Father connotes the fact, regarded as consti- 
tuting an attribute of A ; son connotes the same fact, as con- 
stituting an attribut;e of B.” 

Relative terms are general, because every relative term 
admits of a variety of instances. Thus many 
Relative terms persons mav be regarded as fathers, or wives, 
j?.neial. friends, or sons or masters. 

Jevons argues that since water is related to its constituent 
-elements, gas to coal, a tree to the soil, every term is in a sense 
relative. We cannot understand the meaning of a term except 
by distinguishing it from another term. The psychological law 
of relativity also tells us that we can under- 
Jevon™^”vie^ that a particular state of mind only when 

all terms a^e re- we relate it to Other mental states. More- 
” over, every term implies its contradictory — 

A implies not-A, white not-white. All notions and all things 
are thus relative. Nevertheless Jevons admits that when wc call 


Examination of 
Jevons* view that 
all terms a^e re- 
lative. 


are thus relative. 


a term relative, we mean a special kind of relation which it 
bears to another term. Keynes, in replyine; to Jevons, holds that 
when we regard a name as relative we do not mean that the 
object it signifies cannot be thought of without some other object, 
or that it depends upon other objects, but we mean that the 
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signification of a relative term cannot ne understood without 
reference to something else which is called by a correlative name, 
as in the case of husband and wife. 

Univocal, Equivocal and Analogous Terms 

A term may be used univocally or equivocally. Univocal and 
equivocal terms are not two distinct classes of terms, but they 
represent two different modes of using terms. According to 
Mill, “A name is univocal or applied univocally with respect to 
all things of which it can be predicated in the same sense ; it is 
equivocal or applied equivocally as respects those things of which 
it is predicated in different Senses.” Thus man, house, tree are 
univocal terms, while file, light, foot are equivocal terms. ‘File’ 
may mean either a steel instrument or a line of soldiers. ‘Foot’ 
may mean either infantry or a unit of measurement. Owing to 
equivocal use of terms many fallacies are committed. In logic 
we must always avoid equivocation and must use a term in the 
same sense throughout a discourse. 

An analogous term is predicated of two things not in the 
same sense but in similar signification, e.g., brilliant light, 
brilliant man ; a high mountain, a high sound ; the foot of a man 
and the foot of a mountain. In the first pair of examples the 
term ‘brilliant’ is used almost equivocally. The point of simi- 
larity is that in the case both of light and of man the term 
‘brilliant’ signifies some excellence. When we speak of a foot in 
reference to a man and to a mountain, analogy is to be sought in 
the fact that ‘foot’ implies that on which something stands. Owing 
to the metaphorical use of language wc often teason falsely. 

The distinction between simple and composite terms is 

nothing more than the distinction between single-worded and 

many-w6rded terms. A single-worded term 

_ Simple and com- jg simple, e.g., John, house, library, etc., while 
posite terms. «■ j • • v 

a many-worded term is composite, e.g., the 

House of Commons, the King of England, etc. 



CHAPTER II 


INTENSION AND EXTENSION, CONNOTATION 
AND DENOTATION, OONNO^^ATIVE AND NON- 
OONNOTATIVE TEBHS 

Tbe Meaning of Intension and Extension 

Logicians have used the terms intension, connotation, intent, 
comprehension, depth, implication and force, all in practically 
the same sense. Similarly they have regarded the words exten* 
sion, denotation, extent, sphere, breadth, application and scope 
as synonymous. The terms that ate in most general use in this 
connexion are intension and connotation for one thing, and exten- 
sion and denotation for the other. Before Mill the words inten- 
sion and extension were in vogue, but Mill preferred connotation 
and denotation for their aflinity to the corresponding verbs to 
‘connote’ and ‘denote’. 

The meaning of every general concrete name has two aspects. 

On the one hand it indicates a number of objects, on the other 

, . ^ ^ it implies certain attributes that are common 

A term denotes r , 

tJiingB and connotes to those objects. These two aspects of the 

attributes. meaning of a name may be referred to by 

the employment of the words Extension and Intension, or Deno- 
tation and Connotation. So it is said that a term connotes attri- 
butes and denotes things. 

The use of the terms intension and connotation in the same 

sense has given rise to a good deal of contusion in logic. There 

has been, in consequence of this, a diffcience of opinion among 

logicians as to whether certain terms arc 

Keynes distin- connotative or not. Kevnes uses the term 
Ruishes between con- . ... '. . . 

ventional intension, intension in itiT general implicational sense, 

r^jliitivrrnSion « distinction should be 

and objective inten- drawn between the various senses in which 
Bion, the term ‘intension’ has been used by logi- 

gians. A name, he points out, may have 
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conventional intension, which is synonymous with connotation in 
the sense in which the term connotation has been used by Mill. 
Besides conventional intension^ a name may have subjective 
intension as well as objective intension or comprehension. It is 
necessary that term^ should have fixed 
The necessity of meaning and their meaning be fixed by con- 
fixing the meaning vention or agreement. According to Welton, 
of a term by con- . r , 

vention. the intension of a term is not fixed, 

language will lose its capacity for communi- 
cating anything like exact thought. So Bosanquet says: “Surely 
the question for logic is never what a name means for you or 
me, but always what it ought to mean.” 

What then do we mean by conventional intension or con- 
notation, subjective intension and objective intension or compre- 
hension? Those attributes which are, by agreement, taken to 
determine the application of a name to a 
The distinction large number of objects in the same sense 

between convention- form the conventional intension or connota- 
al intension, snibiec- j 

five intension, and of that name. Thus animality and 

objective inten^^ion rationality are the conventional intension or 
explained by illus- » r 1 « t • 1 

tration. connotation of the term man , since these 

attributes have been conventionally accepted 

as the attributes determining the employment of the term ‘ man 

Subjective intension, however, unlike conventional intension, is not 

fixed, but variable. A term may suggest a different set of ideas to 

different men or to the same man at different times. Thus the 

term ‘rose’ may suggest to an ordinary man a set of ideas or 

attributes different from those which the same term will suggest to 

a botanist or a lover. The subjective intension of a term is its 

intension as it appears to a particular subject or a group of subjects. 

From this point of view even a proper name has (subjective) inten’ 

sion, becapse it is associated with certain attributes in the min^' 

of those persons who are acquainted with the object denoted by 

the name. Thus to a mother the name of her son suggests 

various attributes. We may further draw a distinction between 
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conventional intension and subjective intension on the one hand 
and objective intension or comprehension on the other. The objec- 
tive intension of a term consists of all those attributes, known 
and unknown, which are possessed in i^mmon by a number of 
things denoted by the same name. Thus besides animality and 
rationality, men have many other common attributes, such as 
corporeality, the capacity to move, the various animal functions, 
the peculiar human form, etc. ; ail these attributes possessed in 
common by men make up the objective intension or comprehen- 
sion of the term ‘man’. We may note that from the logical point 
of view subjective intension is not important. 

Sigwari’s distinction betweep empirical, metaphysical and 
logical concepts corresponds to Keynes’s distinction between sub- 
jective intension, objective intension and con- 
Thc above dis- ventional intension. Bosanquet’s distinction 
between the objective reference of a name 
and its content for the individual mind 
corresponds to the distinction between conventional intension and 
subjective intension. Logicians have m ^de use of the term 
‘connotation’ indifEerently in the sense > f subjective intension, 
objective intension, and conventional intension, thus giving rise to 
a good deal of unnecessary controversy as to the exact sense of the 
term regarding certain logical questions. 

A distinction may also be drawn between extension and 
denotation. By the extension or subjective extension, as Keynes 
puts it, of a name we mean all the things, 
tween'IrtSn, de-' ^eal or fictitious, to which the name may be 
notation and exeni- applied. Thus the subjective extension of the 
plification. ^ term ‘man’ signifies all the things, real or 

fictitious (such as the characters of a fiction, etc.), to which the 
name may be applied. But the denotation of a term consists of 
all those real things to which the name may be applied. Thus 
the denotation of the term ‘man’ consists of all human beings, 
dead, living and to be born, to which the name ‘man^ is applicable. 
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If this distinction is borne in mind we shall understand that such, 
terms as "centaur', ‘demi-god’, "winged horse' have no denotation,, 
though they have subjective extension. The exemplifications of ai 
term are not co-extensive with its denotation. To exemplify the 
term ‘man’ wd need only adduce a few typical instances such as 
Ram, Shyam, Jadu, etc. Exemplification thus excludes many im 
dividuals to which the name in quesdon may be properly applied. 
The denotation or objective extension of a term always has. 
reference to a particular universe of discourse. 

Keynes makes the above distinctions clear by the following 
apposite example. A metal Jls defined as an element which may 
replace hydrogen in an acid and form a salt. This definition of 
metal constitutes the connotation of the term metal. All those 
things, such as gold, silver, iron, copper, l^rass, etc., which have the 
above property constitute the denotation of the term metal. Thus 
the denotation of a term is determined by its connotation. The 
comprehension of the term ‘metal' consists of its connotation* 
together with those other properties that are also common to all 
metals, such as fusibility, metallic lustre, a high degree of opacity 
and the property of being ^od conductors of heat and electricity, 
etc. We may however exemplify metals by citing only a few ins- 
tances, such as silver, iron and copper, which possess all the 
attributes common to metals. Here silver, iron and copper are 
exemplifications of the term metal. Similarly a triangle is defined 
as a plane figure bounded by three straight lines. This definition 
of a triangle constitutes its connotation. The denotation of the 
term triangle signifies all those figures to which the flame mangle 
is applicable. Its comprehension consists of such properties as 
being a plane figure bounded by three straight lines, having 
angles which are together equal to two right angles, and M^th 
every angle less than two right angles. We may exemplify triangle 
by pointing to a few triimgular figures.' We may note that wiMri^dh, 
we begin with the connotation or with exemplifications of 
we can arrive at its comprehension and denotation. 
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Inverse Belatlmi between Dmotation and Oonnota^on 


We are now in a position to understand how far the statement 

that the denotation and connotation of a term vary in inverse 

ratio can be maintainea. This doctrine means 

The statement that if the connotation of a term is increased 

■TOnnotaSoiTof a term or decreased, its denotation decreases or 

vary in an inverse increases in proportion, and if its denotation 
ratio to each other , . * ^ . . 

cannot be accepted is increased or decreased, its connotation 

in its mathematical decreases or increases in a like manner This 
form. , , . . > 

statement cannot be accepted m its mathema- 

'Ucal form. We can speak of doubling or halving the denotation 
of a term, but it is nonsense to speak of halving or doubling its 
•connotation. Bosanquet points out that when we add to the conno- 
tation of the term ‘man’ the attribute ‘white’, its denotation 
decreases much less than when we add to the connotation of the 
term ‘man’ the attribute ‘red-haired’, since there are many more 
white men than red-haired men. If this is true then with the 
Increase of the connotation of a term its denotation does not 
decrease proportionately. 

If we leave aside mathematical accuracy, the proposition that 
the denotation and connotation of a term vary inversely is found 
to hold good within certain limits. If we 
Within certain increase the connotation of the term ‘triangle’ 
limits the denototion ]jy adding to it die property of having three 

term vary inversely, sides equal, its denotauon would dimmish, as, 
in that case we should have to leave out those 
Triangles, scalene and isosceles, that do not have three equal sides. 
Again if we increase the connotation of the term ‘mountain’ bv 
adding the property ‘Asiatic,’ we restrict its denotation, by exclud- 
ing all non-Asiatic mountains from the group. Similarly the 
'denotation of ‘white man’’ Is less than the denotation of ‘man’. 
Again if we increase the denotation of the term ‘man’ by admitting 
into the dass dl the lower animals, its connotation is naturally 
-reduced to mere animality from’ the full connotation of ‘man’. 
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•which is animality and rationality. What we actually have in that 
case is the term 'animal' instead of the term 'man'. Again if we 
enhance the denotation of the term 'equilateral triangle’ by add- 
ing to it all oth*^r triangles which are not equilateral, its connota- 
tion diminishes, as, in that case, wc have to omit the attribute of 
having three equal sides. Again if wc enhance the denotation of 
the term Indian’ by adding to it all other men who are not of 
Indian nationality or domicile, we diminish its connotation by 
omitting the attribute of having Indian nationality. We then have 
the term 'man' in place of the original term 'Indian'. In the same 
way if we decrease the •connotation or denotation of a 
term, its denotation or connotation will respectively in- 
crease. If we take away the attribute of rationality 
from the connotation of the term 'man', its denotation 
will increase, because the denotation of 'animal' is greater 
than the denotation of 'man'. Similarly if we decrease the 
denotation of 'triangle' by excluding isosceles and scalene triangles, 
we shall have only equilateral triangles, the connotation of which 
consists of the attribute of being a plane figure bounded by three 
straight lines and having three equal sides. But the connotation 
of the term 'triangle' is merely the attribute of being a plane figure 
bounded by three straight lines. If we take the three terms 
'animal', 'men’ and 'Indian', we shall find that the first one has 
the widest denotation but the least connotation, and the last one, 
the greatest connotation but the narrowest denotation. The term 
'animal' has a wider denotation but less connotation than the term 
'man’. Similarly the denotation of the term 'man' is wider than 
that of 'Indian', but its connotation is less than that of the lattW 
term. The expression that the denotation and the connotation of» 
a term vary inversely thus means that, if denotation increases 
connotation* decreases; ^if denotation decreases connotation 
increases ; if connotation increases denotation decreases ; if conno- 
tation decreases denotation increases. 

4 
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But it is not always true that if we increase the connotation 
or denotation of a term, its denotation or connotation would 
decrease. Thus if yre increase the connotation 

lew'^of varuition ‘triangle’ which %>n8ists of the attribute of 

being a plane figure bounded by three straight 
lines, by adding the attribute of having the sum of its three angles 
equal to two right angles, its denotation does not diminish ; 
for it is an attribute shared in common by all triangles. So also 
if we enhance the connotation of the term ‘man’ by the addition 
of the attribute ‘mortality,’ its denotation does not decrease, 
simply because all men are mortal. Again if the denotation of 
‘river’ increases by the birth of nei5 rivers, its connotation docs 
not diminis h, because all rivers should share in the essential 
riverine attributes before being regarded as rivers. The birth or 
death of a child does not, in a like manner, decrease or increase 
the connotadon of the term ‘man’. To limit the proposidon that 
the denotadon and connotation of a term vary inversely, Welton 
states, “The idea of an opposite variadon of connotation and 
denotation is only applicable to classes which can be arranged 
in -a scries of varying generality, so that each smaller class forms 
a part of the next larger ; such as figure, plane rectilineal figure, 
plane triangle, plane isosceles triangle.’’ 

In the light of Keynes’s disdnction between comprehension 
and connotadon and between denotation and exemplificadon we 
may understand the following proposidons 
which he proposes in order to amend the 
traditional doctrine that the connotation and 
denotadon of a term vary inversely, (i) “Let 
connotadon be supposed arbitrarily fixed, and 
used to determine denotadon in some assigned 
universe of discourse. Then it will not be 
true that connotadon and denotadon will necessarily vary inverse- 
ly.” ( 2 ) “If the connotadon of a term is arbitrarily enlarged or 
restricted, the denotadon in an assigned universe of discourse will 


Keynes’s four laws 
determining the re- 
lation of inverse 
variation between 
the intension and 
extension of a term, 
which amend the 
traditional view. 
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either remain unaltered or will change in the opposite direction/’ 
(3) 'If the exemplification (extensive definition) of a term is 
arbitrarily enlarged or restricted, the comprehension in an assign- 
ed universe of discourse will either remain unaltered or will 
change in the‘ opposite direction/’ (4) “ Any arbitrary alteration 
in either intensive definition or extensive definition which results 
in an alteration of either denotation or comprehension will also 
result in an alteration in the opposite direction of the other.” 
(By intensive definition Keynes means connotation and by exten- 
sive definition exemplification.) 

Oonnotative and Non-connotative Terms 

l^he division of terms into connotative and non-connotative 
goes deepest into the nature of language, because the essence of 
every name is its significance. " A non- 
Miira definition of connotative term is one which signifies a 

.onnotat'ive nam“"‘ attribute only. A conno- 

tative term is one which denotes a subject 
and implies an attribute ” (Mill). Before we consider which terms 
arc connotative and whicb-are non-connotative, we must remem- 
ber that every concrete term has subjective intension or com- 
prehension, though it may lack connotation, that is, fixed content 
or meaning. We must also bear in mind that the denotation 
of a term, like its connotation, is a part of its signification. 

Following the above we may now examine which terms are 
connotative and which are not. Every general name, whether 
concrete or abstract, is connotative. Thus the term ‘tree’ applies 
to a number of things and implies certain attributes to the 
possession of which the applicability of the term ‘tree’ is due. 
Similarly the term ‘army’, which is a general collective name, 
is connotative because it can be applied to a number of groups 
and also implies certain- attributes which every army possesses. 
All adjectives are connotative. The term ‘white’ applies to a 
number of white things or objects such as milk, snow, etc., and 
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connotes the attribute of whiteness. Similarly good, bad, green, 
yellow, etc., are connotative terms. Though according to Jevons 
all abstract names are non-connotative, we may reasonably regard 
general abstract names as connotative. ^The term ‘ virtue ’ denotes 
a number of good qualities such as justice, veracity, benevolence, 
kindness, courage, temperance, etc., and it connotes the attribute 
of goodness. Similarly the term * colour ' denotes redness, green- 
ness, whiteness, etc., and connotes the power of affecting the eye 
in a particular way. So also the term ‘figure' indicates different 
figures such as the triangle, square, circle, etc., and connotes the 
attribute of possessing shape and extension. All significant 
singular names, such as ‘the present Speaker of the House of Com- 
mons ', ‘ the present President of the Indian National Congress 
‘the Calcutta University Library', etc., are connotative. Certain 
proper names that have ceased to be proper names by acquiring 
some general sense or other are connotative ; thus when we 
speak of a Solon, a Caesar, a Napoleon, a Daniel, we use them 
in a general sense, and so these terms have both denotation and 
connotation. According to Mill such terms as the sun, the 
moon, the earth, the solar system, God, etc., are connotative. 

But according to Bosanquet such terms are 
f a^U mWwa equivalent to proper names, as their purpose 

tween connotative is merely to indicate some object or other 
and non-connotative imply any attribute. We mav 

however say that these terms fall mid-way 
between connotative and non-connotative names. Such terms 
as ‘the French revolution,' ‘the falls of Niagara,' etc., may also 
be similarly treated. 

There are certain terms which can be properly regarded as 
non-connotative, since they lack either denotation or connotation. 

Singular abstract names such as whiteness. 
Certain terms non- length, visibility, triangularity, humanity, 
etc., denote, according to Welton, attributes 
only and do not connote anything, and may properly be regarded 
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as non-connotative. Again such terms as centaur, winged horse, 
the king of France in 1930, etc., imply attributes but have no 
denotation as they cannot be applied to any really existing objects. 
They have subjective extension but no denotation. 

Are proper names non-connotative? Logicians have differed 
in their opinion as to whether proper names have connotadon 

or not. This is due to the failure to dis- 

Discussion as to dnguish between subjective intension, conno- 

why proper names tation and comprehension Proper names 
shonld be regarded . , , * , . . . . , 

as non-connctative certainly have subjective mtension, because 

such a t^rm as ‘ John ' or ‘ Ram ’ may suggest 
various attributes to those who are acquainted with John or Ram. 
The term ‘John’ or ‘Ram’ has comprehension as well, because 
the object indicated by it does possesss attributes known and 
unknown. Yet every proper name is non-connotative because it 
lacks fixed content, that is, conventional intension. But Jevons 
argues that proper names have connotation, and that such a term 
as ‘ John Smith ’ implies ‘ Teuton ’ and ‘ male ’. But Keynes 
points out that the term ‘John Smith’ may be the name of a 
race-horse, and it may e'ttki be the pseudonym of a woman, just 
as George Elliot was. The name Jacob originally meant a sup- 
planter, but a man may be called Jacob even if he lacks that 
attribute. Bosanquet argues that Christian names imply sex, and 
surnames, descent and family relationship. But he admits here 
that it is self-contradiaory to hold that proper names, which have 
individual reference, have content, which is universal. So accord- 
ing to him the purpose of a proper name is applicative and not 
implicative. It has no fixed content, he admits, and therefolre we 
can regard it as non-connotative, though it has both subje^ve 
intension and comjRehension. Even surnames are no longer 
connotative, because they can be changed at will. 

Dr. P. K. Roy says that a proper name may originally be 
non<onnotative, but afterwards it may becon}e connotative. The 
name ‘Calcutta’ is non-connotative to one who does not know the 
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city, but it becomes connotative to him when he becomes 
acquainted with Calcutta \ This view cannot be accepted. 
Dr. Roy confuses subjective intension with connotation. The main 
point is whether the term ‘ Calcutta * ^ any other proper name 
has a fixed content or not. Different places may bear the name 
' Calcutta ’ and it may be the name even of a ship. 



CHAPTER III 

THE categories OF ARISTOTLE AND TEE DOCTRINE 
OF PREDIOABLES. VERBAL OR ANALYTIC, REAL 
OR SYNTHETIC, AND FORMAL JUDGMENTS 

The Doctrine of Categories 

To Aristotle wc owe the doctrine of Categories or Predica- 
ments and of Predicahles. The Aristotelian categories are ten in 
number and according to him they are a classification of 
beings. But logicians have differed as to the nature of this classi- 
fication. According to Mill the classification 
of categories was intended by Aristotle and 
the S5clhoolmen to give us a list of namcable 
things. According to Bain this classification 
is not a classification of things but is a classi- 
fication of predicates. According to Mansel 
it is a grammatical classification based upon 
parts of speech such as substantive, adjective, verb and adverb. 
According to Baynes it is a metaphysical classification, that is, a 
classification of the aspects of re.al beings. Welton regards this 
classification as one of relations conceived by the mind to interpret 
reality. Thus we find that there is a good deal of controversy as 
to why Aristotle classified categories and what is the nature of 
the classification. Joseph appears to be right when he says that 
*‘the categories present a logical, but they present also a real 
distinction, that is, a distinction in the nature of the reality about 
which we think as well as in our manner of thinking about it’\ 


Different views as 
to the nature of 
Ariatotlo’s classifica- 
tion of catei^ories. 
What really is the 
nature of Aristotle’s 
classification ’ 
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Categories, therefore, are a classification of things as well as of 
predicates. This will become clear in the light of subsequent 
discussion. 

Aristotle gives us a list of ten c^egories, that is, a list of 
things and properties, which can be predicated of an individual 
subject. There is a distinction recognised by Aristotle and the 
Schoolmen between the essential and accidental properties of a 
thing — to be Socrates is not necessarily to be condemned to death, 
but to be Socrates is necessarily to be a man. From such reflec- 
tions the distinction between categories arose. We may now 
explain the ten categories, with illustrations which will throw 
light upon what has been said above, (i) The first category is 
Substance, Aristotle distinguishes between 
Explanation of substance, which is an individual, such 

Aristotelian catego- as Plato, and second substance, which is a 
lies by illustrations, class, such as man. The second substance 
stands for the essential nature of a thing and 
is a predicate. It is what some logicians describe as a class-name. 
Substance therefore indicates the essential nature of a thing but 
attributes do not. All other categories presuppose or are inci- 
dental to substance. The proposition ' Socrates is a man ’ has for 
its predicate substance, since it gives us the essential nature of 
Socrates. Socrates cannot but be a man. (2) The second category 
is named by Arisjotle Quantity ; e.g., Socrates is five feet in height. 
Quantity is the measurable amount of a thing — ^five seers in 
weight, thirty miles away, etc., are terms which give us quantity. 
(3) The third category or predicament is Quality, We describe 
a thing by mentioning its qualities: e,g,, Socrates is ugly. Such 
term^ as fair, good, white, beautiful, etc., belong to the category 
of quality, (4) Relation gives us the relation of one thing to 
another thing ; e.g., Socrates is the teacher of Plato. Father, son, 
wife, husband, like, unlike, cause, effect, etc., are terms which 
belong to the category of relation. We have an example of the 
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category of relation when a relative term is used as a predicate. 
(5) The next category is Action. It tells us how a thing behaves,, 
e.g., Socrates is talking. Cutting, running, fighting, etc., illustrate 
the category of action. (6) The sixth category is Passion. This, 
is the opposite of action and tells us how a thing is acted upon,, 
e.g., Socrates is condemned to death. To be hated, to be killed^ 
to be thrown, etc., give us the category of passion. (7) Place i& 
another category. It tells us where a thing is ; e.g., Socrates is in 
his room. Here, there, etc., are included in the category of place. 
(8) Ttme is the next category. It tells us when a thing is ; e.g.^ 
Socrates is talking to young men at midday. Now, then, at dawn,, 
in the evening, etc., fall under the category of time. (9) We have 
as our next category Situation. It tells us how a thing is placed 
relatively to another ; e.g., Socrates is lying on his bed or sitting, 
in his chair. Such terms as upside down, horizontal, etc., also 
illustrate the category of situation. (10) The last category is 
State^ ‘ Socrates is dressed ’ gives us an example of this category: 
It tells us in what condition a thing is. To be armed, to be shod^ 
etc., are examples of thw category. 

We need not critically examine Aristotle’s doctrine of cate- 
gories, nor need we consider other lists of categories provided by 
subsequent logicians, such as Mill, Kant, and others. We may 
therefore close the discussion of categories here. 


The Doctrine (ri Predlcables 


“Aristotle's list of categories was concerned with a classifica- 
tion of things independent of any relation in which they ipay 
. stand to other things, while his list of 


Categories and 
predicables. 


predicables was concerned with a classifica- 
tion of attributes as related to a subject.*^ 


(Welton and Monahan). If we understand the meaning of a 
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term we can at once say to which category it should be referred. 
We know that the term * beautiful’ belongs to the category of 
quality whether it is related to any de^nite subject or not. But 
we cannot determine to what predicablc^a term belongs without 
knowing its relation to some given subject. Thus predicables are 
a classification of terms as determined by their relation to some 
given subject. 

Aristotle provides a list of five predicablcs, viz., Genus, Defi- 
nition, Differentia, Proprium and Accidens. The traditional list 
of predicables is due to Porphyry, «vhose classification differs 
somewhat from that of Aristotle. According 

dic^We^^^^Viven ^bv predicates arc genus, species, 

Aristotle and Pot- differentia, proprium and accidens (accidens 
may be cither separable or inseparable). We 
need not consider Aristotle’s livSt of predicates in detail as our 
purpose is mainly to explain Porphyry’s list of predicablcs. We 
may however explain what Aristotle means by ‘ definition ’ which 
is not included in Porphyry’s list. When the predicate of a 
proposition states the connotation of the subject, we have a pre- 
dicate which is a definition in relation to the subject. In the 
•proposition “ man is a rational animal,” the predicate “ a rational 
animal ” is a definition in relation to the subject ‘ man ’, because 
the connotatioQ of ‘ man ’ consists of animality and rationality. A 
'genus is a class which has under it sub-classes which are its species. 
Thus under the genus ‘ animal ’ there are sub-classes or species 
such as man, dog, horse, etc. The denotation of a genus is wider 
Than that of its species ; but the connotation of a species is 
greater than that of its genus. So it is said that a genus includes 
the species in denotation, while a species includes the genus in 
‘Connotation. A term which is a genus in relation to one term 
may be a species in relation to another term. Thus ‘triangle’ 
‘is a genus in relation to the terms denoting equilateral, isosceles 
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and scalene triangles, but it is a species in relation to the term 
‘rectilineal figure'. Again ‘animal' is a species in relation to 
‘living objects,' but it is a genus in relation to men, monkeys, 
elephants, etc. Thus the term genus and species are correlative 
terms since the meaning of one can be understood only by 
understanding the meaning of the other. Species which are co- 
ordinate and belong to the same genus are called cognate species. 
Thus in one of the above examples men, monkeys, elephants 
and in the other equilateral, isosceles and scalene triangles are 
cognate or co-ordinate species. Every genus which is above a 
given species is* a cognate^ genus. Thus each of the terms 
^triangle' and ‘rectilineal figure’, is a cognate genus of each 
of the terms ‘ equilateral triangle,' ‘ isosceles triangle and ‘ scalene 
triangle ’. The next higher class of a species is cajled its 
proximum or proximate genus. Thus ‘ triangle ' is the proximum 
genus of ‘ equilateral triangle ' and ‘ animal ’ of ‘ man '. Every 
genus or species which can function both as a genus and as a 
species is called a mbaltern ^enus or species. Thus the term 
‘ animal ’ which is a genus in relation to ‘ man ' and a species in 
relation to ‘living things^^may be called either a subaltern genus 
or a subaltern soecies. A summum ^enus is a class which cannot 
be subordinated to any other higher class, that is, a summum 
genus can never be a species. An infima species is a class which 
cannot be sub-divided into subordinate classes, but can only be 
divided into individuals, that is, an infima species can never be 
a genus. Man, though it may be subdivided into mathemati- 
cians, poets, politicians, etc., is an infima species, because these 
sub-divisions are not natural classes and therefore are not species. 
The division of man even into male and female is not regarded 
by traditional thinkers as a division into natural sub-classes. 
Man can' be divided naturally only into individuals such as Plato, 
Socrates, * Aristotle, and others. To state the character of a 
natural class or a real kind, that is, of a genus or species. Mill 
says, "every class which is a real kind, that is, which is distin- 
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guished from all other classes by an indeterminate multitude of 
properties not derivable from one another, is either a genus or a 
species”. Aristotle recognised ten summa genera, which aue his 
categories. Modern logicians recognise Hut one summum genus, 
viz., substance. But for practical purposes we may recognise 
several summa ^genera, such as *man" for Sociology, ‘material 
substance’ fer Chemistry and ‘life’ for Biology, and so on. 


Differentia is the peculiar attribute of a species which differ- 
entiates it from other things or cognate species. It is the excess 
of connotation of a species over its proximate genus. Thus 
nationality is the differentia of ‘man’ by which human beings 
are distinguished from other co-ordinate species such as monkeys, 
elephants, sheep, etc., and this rationality is the excess of conno- 
tation of ‘man’ over its proximate genus ‘animal’. Similarly 
‘having three equal sides’ is the differentia of the equilateral 
triangle. 


A property (proprium) follows from the definition of the 
subject, that is, from the connotation of a term, just as an effect 
follows from its cause or a conclusion follows from its premises. 
The connotation of man gives us two attributes, viz., animality 
and rationality : the former speaks of the general nature of man 
and the latter of his specific nature. From animality follow the 
properties mortality, corporeity, etc. Similarly from rationality 
follow such properties as the power of foresight, the power of 
calculation, the ability to use tools, etc. While a property follows 
from the essential nature of a thing and is necessary to it, 
accidens (accidentia) arc not indispensable to a thing and do not 
follow from its essential nature. Thus a fair complexion, honesty, 
beauty, etc., are accidental qualities of man. A distinction may 
be made between separable and inseparable accidens. That 
Socrates is a Greek, is an inseparable accidens of Socrates; but 
that he is a teacher is a separable accidens of Socrates. 
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When a general term is predicated of another general term, 
the predicate is a genus. Thus in the proposition, ‘Man is an 
animal’ the general term 'animal’ is predicat- 
ed of the general term 'man’ ; hence the 
predicate ‘animal’ is the genus here. So also 
in the proposition 'A triangle is a rectilinear 
figure’,, the predicate ‘rectilinear figure’ is the genus. When a 
general term is predicated of an individual term we have a species 
as the predicate, as in the proposition, ‘Socrates is a man,’ the 
predicate ‘man’ is the species to which the individual named 
Socrates belongs. “The excess of the connotation of a species 
over that of its proximate genus is called the differentia or differ- 
ence of that species” (WeltonV Thus in the judgment ‘man is 
rational’ we have as predicate the differentia of ‘man’, that is, 
the attribute which distinguishes man from other cognate spedes. 
Again in the proposition ‘isosceles triangles have two equal sides,’ 
we have a differentia as the predicate. The distinction between 
differentia and property (proprium) is founded upon conventions 
of language rather than on the nature of things. We have already 
stated that a property folf^s from the essential nature of a thing. 
Thus in the propositions ‘man is mortal’, ‘man is a cooking 
animal’, the predicates are differentias in relation to the subject. 
In this regard Porphyry is at one with Aristotle. An aeddent 
can be removed from a class or an individual without affecting 
it fundamentally. Here also Porphyry’s account of aeddents is 
not different from that of Aristotle. But the former makes a 
distinction between separable and inseparable accidents. In the 
propositions ‘All European ruminants are cloven-footed’, ‘Gandhi 
is an Indian,’ ‘Socrates had a snub-nose’, ‘Alexander is the son 
of Philip’, the predicates are inseparable aeddents. In the pro- 
positions ’/some men are red-haired’, ‘Pandit Nehru is the Prime 
Minister of Iildia’, we luve separable aeddents as predicates. We 
may mention that in the proposition ‘some ajiimals are men’ the 
predicate in relation to the subject is a species. 


Explanation of 
Proonyry’s list of 
predicables by 
examples. 
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We may illustrate the relation between genus and species by 
the Tree of Porphyry or Ramean Tree (so 
named after Ramus who gave prominence to 
it) : — \ 

Substance (summum genus) 


Corporeal 


Animate 


Sensible 


Rational 


Socrates 



Incorporeal 


Body 



Inanimate 


Living Being 



Insensible 


Animal 



Man (InAma species) 



Irrational 


and others 


Plato (Individual) 


Verbali Beal and Formal Judgments 


It will be convenient at this stage to treat of the distinction 
between verbal and real propositions or judgments, and also to 
explain what a formal proposition is. The 
terms verbal, analytic, and essential are often 
used in the same sense, while tlie terms real, 
synthetic,, accidental and ampliative are 
synonymously used when they are employed to qualify proposi- 


The nature of 
verbal, analytic or 
essential proposi- 
tions. 
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tions. The distinction between the analytic and synthetic or the 
verbal and real applies only to affirmative propositions. A purely 
verbal proposition is a synonymous one, and cannot be regarded 
as the same as an analytic proposition, in which the predicate 
asserts some Essential attribute or attributes of the subject. Such 
propositions as ‘Cicero is Tully' and ‘An ass is a donkey’, ‘ Wealth 
is riches’, etc., are purely verbal propositions. But the term verbal 
proposition has been used by logicians to denote essential or 
analytic proposition as well. We have already noted the distinc- 
tion between the essential attributes of a thing and its accidental 
attributes. An essential, analytic or verbal proposition is one in 
which the predicate asserts some essential attribute or connotation 
of the subject. Thus the propositions ‘man is rational’, ‘man is 
a rational animal’, ‘man is an animal’ arc essential propositions 
because in each case the predicate asserts some essential attribute; 
or attributes of the thing denoted by the subject term. Similarly 
the proposition that ‘ a square is a rectilinear figure bounded by 
four equal sides’ is a verbal proposition. In other words, an 
essential analytic, or verbal proposition asserts some attribute, or 
all the attributes, connoted by the subject term. According to 
Mill such a proposition is useless because it docs not impart any 
new information about the subject and is not capable of proof. 
As soon as we know the subject term wc know its essence or conno- 
tation and we require no proposition to state it. It has therefore 
been stat^ that the predicate of an analytic or essential proposi- 
tion must either be genus or definition or differentia. But we 
may here remark that because proper names are non-connotative 
such a proposition as ‘Socrates is a rational animal’ should npt be 
regarded as an analytic proposition. The Aristotelians regard it 
in this way, because Socrates has no connotation and therefore 
cannot be defined. Such a proposition should properly be regard* 
cd as an accidental or real proposition since the predicate in this 
case states something which is not implied by the subject term ; 
but when the subject is a significant singular -term we may have 
an analytic proposition, as in the case ‘this great philosopher is a 
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rational animar, because to be a philosopher is to be a rational 
animal, that is, the subject implies the predicate. Thus ‘"a verbal 
proposition is one which gives information only in regard to the 
meaning or application of the term whti^h constitutes its subject/' 
as Keynes puts it. 


While an analytic proposition affirms some part or the whole 
of the connotation of the subject, a real, synthetic or accidental 
proposition affirms attributes accidental to 
of a^real subject, and not essential to it. Thus 

tal or synthetic such propositions as ‘men are cooking 
proposition. animals’. ‘some men are red-haired*, ‘some 

Indians arc industrious’, ‘all men are mortal’, etc., are accidental 
or synthetic propositions. Such propositions were called accidental 
hy the Schoolmen because they assert some attribute not essential 
to the subject, and hence, accidental to it. So in a real or 
synthetic proposition the predicate in relation to the subject is 
’either a property (proprium) or an accident. 


The formal judgment or proposition is one the truth of which 
can. be estimated by considering the form of it. Such proposi- 
tions as A is A, No X is not-X, Any X is 

The nature of either P or Q, If all A is B then no not-B 

a formal proposi- • a a • *■ i 

tion. IS A, A man is a man, etc., are formal 

judgments or propositions. A formal judg- 
ment should be distinguished from a verbal judgment because 
the validity of a formal judgment depends upon its formality 
and not upon its material content. The validity of a real proposi- 
tion depends upon questions of fact, that of a verbal proposition 
upon mere meaning, while the truth of a formal proposition 
depends upon its bare form. From the logical point of view 
formal propositions are very important. 



CHAPTER IV 

THE PBOBLEH OF DEFINITION 


Definition consists in unfolding the connotation of a term. 
Wc define a term so as to make its meaning clear and the progress 
of thought possible. In every scientific dis- 
Gem-ral nature ^’^^^sion it is necessary to define all the 

‘of Definition. important terms that arc used, in a clear and 

distinct way for the proper understanding of 
the subject. Thus geometry at the very outset defines such terms 
as point, line, triangle, circle, etc. Similarly the physical sciences 
define such terms as element, atom, energy, motion, acid, salt, 
and so on. 

It has been a subject of controversy whether definition is of 
names or of things. lus this controversy is meaningless. 

Names are very often names of real things, and in defining such 
names we cannot but take cognisance of the fundamental 
attributes which are connoted bv the name. Thus when we define 
‘man’ as ‘a rational animal’ we not only define the name or term 
‘‘man’ Tjut also define the things denoted by the term. But in 
some cases the object of definition is merely to make the meaning 
of a name clear without any reference to real things ; such defini- 
tions are definitions of names only. Definitions of such terips as 
‘‘fairy’, ‘nymph’, ‘centaur’, ‘ghost’, etc., are nominal definitions 
because they are not known to denote real things. Mill argues 
that geometrical definitions are ideal and not real. In the real 
world there cannot be any geometrical point that has only position 
hut no magnitude. Similarly he argues that we may rightly define 
;a dragon as a serpent breathing flame, though no such being 
5 
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exists in the world. Wc agree with Mill that 

Nominal and there are nominal definitions, that is, defini- 

real definitions. . ^ i -n i 

tions of names on^. But there are other 
definitions which are as much definitions of things as of names. 
In order to define names which have their objective counterpart 
in the world of reality we have to have recourse to observation, 
analysis, comparison, abstraction, generalisation, and we must 
also be able to distinguish between primary or fundamental 
qualities and secondary or derivative qualities of things, as with- 
out bearing in mind these distinctions such names cannot be, well 
defined. So our conclusion is that sqme definitions are real, and 
must be based upon the nature of things ; while others are 
nominal, in which case we have to depend upon usage. Mill also 
recognises this when he says that, though definition is of names, 
it enters deep into the nature of reality, as in defining justice, 
virtue, etc. Remembering that names are often indissolubly 
related to things, we may say with Mill that, ‘'the simplest and 
most correct notion of a definition is, a proposition declaratory of 
the meaning of a word, namely, either the meaning which it bears 
in common acceptation, or that which the speaker or writer, for 
the particular purposes of his discourse, intends to annex to it." 
We may here observe that Ueberweg's view that all definitions arc 
of notions is also one-sided. We define terms, and since terms 
stand for notions and have objective counterparts, definitions, 
though of terms, are as much definitions of notions as of objects. 
According to Welton and Monahan, real definition may be either 
analytic or descriptive, while a nominal definition may be either 
ostensive or biverbal. We shall explain hereafter the meaning 
of these expressions. But at this stage we may distinguish between 
substantial definition and genetic definition. 

Substantial and ^ t^rm is defined substantially when the 
essential attributes of the things denoted by 
the term are stated ; a term is defined genetically or constructively' 
when we state how the distinction of the class denoted by it is 
effected. Thus in defining the term ‘tree’ substantially, we stale- 
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the essential attributes which are common to all trees, but we 
define the term genetically by describing the consideradons as a 
result of which certain things come to be called by the name 
'tree’. But genetic definition is useless ^or logical purposes. 

We are now in a position to understand what is meant by 
the Scholastic view that definition should be per genus et 
(iifferentiam. This means that in defining a species we must state 
its generic property and also its differentia. 
Thife we should define man as a rational 
animal, and isosceles triangle as a three-sided 
rectilinear figure having two equal sides. But 
Mill holds that in defining a class-name we 
must state not only its .generic property and differentia, but also 
those other attributes which are common to all the members of 
the class denoted by the name. Thus according to him properties 
and inseparable accidents should also be included in definition. 
Thus he says that man should also be defined as a rational, 
organised, corporeal and living animal. But such a definition does 
not observe the law of p' simony. Since life, corporeality, organi- 
sation, etc., follow from animal nature, we can rightly define man 
as a rational animal. So in defining a cl^ss we should not men- 
tion any property (proprium) or accident, but rest content with 
the statement of its essential attributes, that is, those attributes 
upon which others are grounded. Again, in defining a species 
we should state its differentia and the nature of its proximate 
genus and not of some remote genus. Thus to define ‘man’ as 
a rational being is untenable, since it does not state the aqimal 
nature of man. If by differentia we mean one attribute or a 
collection of attributes, then it is sufficient to say that definition 
should be per genus et differentiam, instead of saying with Mill 
that it should be per genus et differentias. Every definition of a 
general name must be a universal proposition, that is, it must 
be expressed in the form ‘Every S is P’. 


Implication of 
the statement that 
definition should 
be per f^enus et 
differentiam. 
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A scientific definition should be analytic, that is, it should 
state the connotation of the term defined. Thus the scientific 


Different kinds 
of definition, of 
whidi the aiiaiy- 
tical definition 

alone is scieiitifit. 


definition of a triangle is that it is a 
rectilinear figure bonded by three straight 
lines. But various kinds of unscientific or 
popular definition are recognised, (a) A name 
whose meaning is unknown is ostensively 


defined by pointing out the thing which it indicates. Thus, 


pointing to an orange we may say, ‘This^is an orange'. Recourse 
is often had to such ostensive definition in the education of 


children. But this is not definition ppper. (b) When the mean- 
ing of a name is unknown we may define it by a synonym of 
known meaning. Commiseration may be defined as pity, or 
Swaraj as self-government. In translating from a foreign tongue 
we may be said thus to define biverbally. (c) An extensive defini- 
tion consists in defining a term by pointing out certain things 
denoted by it. Thus to define virtue we may point out that pity 
and veracity arc virtues, or to define mountain we may say that 
the Efimalayas, the Vindhyas, the Alps are mountains, (d) Des- 
criptive definition consists in describing a thing by means of 
some of its unimportant attributes. Thus we describe a landscape 
by naming some of its features, or a horse by saying that it is an 
animal beautiful to look at, has four .legs and is used in time of 
war or for drawing carriages. Of the above kinds of definition 
logic is concerned with analytic definition only, since it greatly 
contributes to the advancement of knowledge and is based upon 
the knowledge of the nature of things. Analytic definition is defi- 
nition per genus et differentiam. Though analytic definition alone 
is scientific, yet for the progress of knowledge we often have re- 
course to description, especially when the connotation of a term is 
unknown. Description gives us information about the minor 
attributes of things. 


The Scholastic view of definition that it should be per genus 
et differentiam, is no doubt important. But what we regard as 
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the differentia of a species may, in course 

Some remarks on of time, come to be regarded as a mere 
the Scholastic view r . ™ t 

of definition that it property of it. Thus properties may bftcome 

et ^differenUab differentiae and differentiae properties. Thus 

with the growth of knowledge, definitions 
undergo modifications. Discovery and definition should there- 
fore go hand in hand. So no definition of class-names 
should be regarded as unalterably fixed. Though the object 
of definition is to clarify |hc meaning of a term, it 
should not bar the progress of thought and science. Thus with 
the progress of knowledge, the denotation of a term may increase 
and its connotation consequently may become vague. But even 
in such a case an attempt should be made to define properly 
after due observation. There may be marginal instances between 
classes, but the attempt should lie made to bring them under one 
class or another. Thus the sponge, which was supposed to be a 
marginal instance between animals and plants, has been found 
to be akin to animals and has been included under the class 
^animal’. Furthermore, marginal instances should not prevent 
us from defining a class 'f such ’definition serves our purpose. 

We may now point out the limits of definition. Not all 
names can be defined: only significant names arc capable of 
definition. Proper names, therefore, which 

Limits of defini- connotation, cannot be defined, 

tioii. 

Similarly, elementary sensations which can- 
not be analysed can have no definition. Tbus feelings of 
pleasure, pain and anger cannot be defined. We cannot ^define 
the sensation of white or red, nor can we define the sensation 
of sweetness. Singular abstract names, such as triangularity, 
whiteness, etc., cannot be defined because such terms are not 
significant. We can however describe how a particular sensation 
originates by the stimulation of a sense organ. We can also 
point out what are the constituent elementary feelings in a com- 
plex feeling. JSut such processes cannot be regarded as definition 
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proper. But a singular significant name can be defined by 
marking out its fundamental character and omitdng inessential 
attributes. Thus 'the present President of the Indian National 
Congress’ may be defined as the per^n who is at present the 
executive head of the Congress. We need not name the other 
minor attributes which this person possesses. According to the 
Schoolmen, summa genera cannot properly be defined, since they 
cannot be brought under higher genera. Thus according to them, 
the Aristotelian categories cannpt be defined. Again according 
to them, sub-divisions of an infima species cannot he defined. 
Thus the term 'negro’ cannot be defined. Modern logicians 
however hold that the term ' negro ’ can properly be defined as a 
black man. Similarly such terms as Europeans or Indians may 
be defined. General abstract terms mav also be defined. Thus 
‘fault’ may be defined, according to Mill, as a quality productive 
of evil or inconvenience, and ' eloquence ’ as the power of influ- 
encing the feelings by speech or writing. Definition is the state- 
ment of the connotation of a term, and as such every term that 
has connotation can be defined and no term that is devoid of 
connotation can be defined. 

The Buies of Scientific Definition 

A number of rules are given by logicians to guide us in 
the act of properly defining a term. They are the following: — 
(i) Definition must give only the essence or 
The violation nf connotation of the term defined. “ The 
the first rule lead^ essence of anvthing is that in virtue of 

or too narrow or too which it is such a thing. It is in virtue of 
wide definition. being a three-sided rectilinear figure that 

anything is a rectilinear triangle: in virtue 
of being an institution for the education of the young, that any- 
thing is a school: in virtue of having value in exchange, that 
anything is wealth” (Joseph). If the definition states more than 
the connotation of the term to be defined, the definition becomes 
redundant and may be too narrow, A definidon is too narrow 
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^hen the denotation of the definition is less than the denotation 
of the term to be defined. Thus if a triangle is defined as a { 
plane rectilinear figure bounded by three equal straight lines, 
the definition becomes too narrow, because it excludes isosceles 
and scalene triangles. Again to define man as a rational animal 
with a white complexion is to leave out the so-called ‘coloured 
peoples/ and the definition thus becomes too narrow. But if 
properties or inseparable accidents are included in the definition, 
the denotation of the definition remains the same as that of the 
term defined. Thus if we define a triangle as a three-sided recti- 
linear figure having three angles, we add to the connotation of 
the term the property of having three angles, a property which 
all triangles possess. In this case the denotation of the term 
defined is the same as that of the definition. Yet such a definition 
is faulty ; it is redundant or superfluous, because it does not 
observe the principle of parsimony, and also because it seems 
wrongly to suggest that the property in question is not really a 
property but a part of the full connotation of the term — it is cither 
a generic attribute or a specific attribute of the thing defined. 
If we omit some part of the connotation of a term in the defini- 
tion, the definition is fn^omfylete and becomes too wide, for then 
the denotation of the definition becomes wider than the denota- 
tion of the term defined. Thus if we define a triangle merely 
as a rectilinear figure, we mention only a part of the connotation 
of the term triangle, and thus the denotation of the definition, 
since it includes figures other than triangles, becomes wider than 
the- denotation of the term defined. Similarly the definition 
of man as an animal is too wide. This rule folkiws from the 
nature of definition, which should be per genus et differ^ntiam. 
Prom the above it follows that the denotation of a definition 
should be equal to the denotation of the term defined. (2) Defi- 
nition should be clear and should not be 
thj Mcond°role"eadI expressed in unfamiliar, figurative or ambigu- 
to obscura defiiii- ous language. The non-observance of this 
rule virtually leads to an explanation 
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of the unknown by an equally or more unknown epithet. Thc‘ 

fallacy arising out of the breach of this rule is technically known 

as '^ignotum per ignotius^ or ^per aeque ignotum/ Memory 

should not be defined as ‘ the tablet oi^ the mind.’ Again, such 

definitions as ‘ necessity is the mother olf invention ‘ man is the- 

crown of creation’, etc., are figurative. Dr. Johnson’s definition 

of a net as “ a* reticulated fabric, decussated at regular intervals 

is obscure. ‘Eccentricity is peculiar idiosyncrasy,’ ‘fluency is an 

exuberance of verbosity,’ are also examples of obscure definition. 

(3) The definition of a term should not be by 

The violation of some synonym, that is, a term should not be 

the third rule leads defined bv itself.' The violation of this rule 
to tauto1o(!^oiis or ' 

circular definition. leads to tautologous definition, which is tech- 
nically known as circulus in definiendo. Thus 
‘wealth is riches,* ‘truth is veracity’ arc examples of tautologous 
definition. Again, a cause should not be defined as that which- 
produces an effect, nor an effect as that which is produced by a 
cause. Correlative terms can be defined only, by defining the 
relation between them. Again to say that ‘ pleasure is desired, 
that which is desired is good, what is good is pleasant, therefore 
pleasure is good ’ is an example of circular definition. But 
s ynon^ ous definition is often useful and adds to our knowledge 
wnen^ obscure term is defined by a synonym which is simple 
and clear, e.g., ‘an entrepreneur is the organiser of an industry. 
(4) A definition should not be negative when it might be affirma- 


The violation of 
the foiiorth rule in- 
volves the fallacy 
of nefi^ative defini- 
tion. 


tivc. ‘Virtue is the opposite of vice’, ‘solid 
is that which is neither liquid nor gaseous,’ 
arc examples of negative definitions, and are 
yUseless because they dojQL Ji^^ old the mean- 
ing of the term defiiieHT^^Biit terms which 


have a negative sense can rightly be defined negatively. Thus we 
may define a bachelor as an unmarried man, an alien as a person 
who is not a citizen, or an outlaw as a person who docs not 
receive the protection of law. 
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Some concluding Remarks 

In conclusion wc may remark that it is often very difficult 
to define terms per genus et differentiam because we do not know 
the connotation of every term. Thus it is not easy to define the 
dog, monkey, elephant, etc. So also social sciences such as econo- 
mics, politics, sociology, etc., are not easy to define. We find 
difficulty also in defining such terms as community, right, duty, 
etc. Our knowledge of things not being perfect and being pro- 
gressive, we have sometimes to have recourse to descriptive defi- 
nitions, which often prove useful. In such a definition we mention 
attributes which arc not essejitial to things. Thus economics is 
defined as the science that deals with consumption, production 
and distribution ; a nation is defined as an organised people 
having a common nationality and occupying definite territory, 
and so on. Again man is defined as a cooking animal or a 
featherless biped. Such definitions arc descriptive. Some descrip- 
tive definitions may be very useful, others not so useful. We 
have also seen that definition should be as progressive as our 
knowledge and should not be regarded as stereotyped. Atoms 
were once defined as hard, dtimate, indivisible particles of matter, 
but modern physical research has established that the atom is- 
not simple but composite, being made up of protons and electrons^ 



CHAPTER V 

> 

THE DOCTRINE 07 DIVISION 
Division 

Keynes says, “The term Division may be defined as the 
setting forth of the smaller groups which arc contained under 
the extension of a given term. It is also defined as tlie separation 
of a genus into its- constituent species.” Though division involves 
the analysis of the denotation of a term, it does not consist in 
enumerating the individuals belonging to a class. In logical 
division we divide a higher clas^ or a genus into sub-classes or 
species, which may again be sub-divided into 

The general sub-species till the infima species are reached, 

nature of division. ^ , . , . i i. . i i i 

The genus which is to be divided is called 

the totum divisum (divided whole) or dividend. The species into 

which it is analysed are styled the membra dividentia (dividing 

members). Thus w-e divide animals into men, elephants, horses, 

monkeys, etc., and triangles into equilateral, isosceles and scalene. 

7n dividing a genus wc think of an attribute which is possessed 

by some of its members but not by others, and this suggests 

the fundamentum divisionis or basis of division. In the above 

example of the division of triangles, the principle of division is 

the relation of the sides. Similarly when we divide triangles into 

obtuse-angled, right-angled and acute-angled, the division is 

-according to the size of the largest angle In dividing men into 

Europeans, Asiatics, Africans, etc., the principle of division is 

the continent in which they live. The above examples show that 

the same genus may be divided according to different principles, 

as in the case of dividing triangles according to the relation of 

their sides and according to the largest angle. If the same genus 

IS divided according to different principles, we have an example 
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of co-diuisiony and the classes obtained by co-division overlap 
each other. Thus a right-angled triangle may be either isosceles 
or scalene. 

In progressive division we must proceed gradually from the 
higher class to the lower, and must not jump from^ one class to 
another leaving an intermediate class behind. 
Division must be gradual and step by step. 
This is expressed by saying ^ Divisio non 
facial saltum \ that is, division must not 
make a leap. Thus in dividing men we may 
first divide them into Asiatic, Europeans, Americans, etc., then 
we may sub-divide Asiatics into Indians, , Chinese, Persians, 
Japanese, etc., next we may sub-divide Indians into Bengalees, 
Assamese, Oriyas, Madrasees, etc. Such a division is progressive 
and gradual. 

Division presupposes definition. If we are not aware of the 
definition of a name, we cannot find out the principle of division. 

Definition gives us the connotation of a term 

The relRtioii be- jg connotation that determines deno- 
tween division and . i j • r « • i • 

definition. Divi- tatiou. Thus the definition of the triangle gives 

... us the connotation of triangle, and in divid- 

mg we group triangles into sub-classes accord- 
ing to some principle, but if we arc not aware of the connotation 
of the class ‘triangle,’ we cannot divide it. We may make the 
relation between definition and division clear by another example. 
If we want to divide wealth into its species, we must know the 
definition of wealth, namely, that it is that which has value in 
exchange. There are things which have value in use and npt in 
exchange, and such things should be excluded from the category 
of wealth. When we have thus obtained the definition of wealth, 
we can divide it into its species. We therefore find that definition 
is fundamental, while division is derivative. 

Logical division should be distinguished from physical, 
metaphysical and verbal division. In physical division we divide 


Progressive di- 
vision must be 
gradual and 
should not make a 
leap. 
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an individual thing into its constituent par^s, 
Logical division as in dividing a ship into mast, hull, sails, 
f ^0 ^ dividing a watch into case, hands,, 

sical! mSapliysi- face, etc. Chemi^l division, e.g., the division 
division verbal q£ water into hydrogen and oxygen, 'is 
nothing but physical partition. Tn the case of 
logical division the genus divided is predicable of each of its 
sub-classes. Thus X is divided into Xa, Xb, Xc, etc. We can say 
man is an animal, the monkey is an animal, the dog is an animal, 
and so on. But we cannot say that the mast is a ship or the hull is 
a ship. Metaphysical division is the mental division of a thing into 
its attributes, as when we divide gold into yellowness, hardness, 
malleability, etc. Here also the thing divided is not predicable 
of each of its qualities. We cannot say that yellowness is gold. 
Again verbal division, as in the case of dividing an ambiguous 
word into its different significations, is not logical division. Thus 
we distinguish the meanings of ‘ vice ’ as either some moral fault 
or a mechanical instrument. 


Some logicians wrongly regard division as merely formal. A 
correct division cannot ignore consideration of facts. Our know- 


Di vision is not 
merely a formal 
process but it re- 
quires a know- 
ledge of facts. 


ledge of the general attribute does not give 
us the differentiae of the species, without the 
knowledge of which a higher class cannot be 
divided into sub-classes. This knowledge 
is gained by observation of facts. The defini- 


tion of ‘ triangle ^ does not give us the relation of its sides accord- 


ing to which we divide it into equilateral, isosceles and scalene. 
Again the knowledge of the connotation of ‘animal^ does not 


give us the differentiae of its sub-classes, which can only be 
learned by a study of facts. Thus it is not correct to say that 
classification is material while division is purely formal. More- 
over, division involves classification. If we want to divide novels, 
we have to enumerate mentally the novels which we have perused. 
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!rhe Fundamental Rules ol Division 

Our previous study enables us now to examine the funda- 
mental rules of division. They are: 

I. “The members of the division shall be mutually exclu- 
sive.” 

II. “ Collectively they shall be exactly co-extensivc with the 
class that is divided.” This means that the denotation of the 
sub-classes collectively should be equal to the denotation of the 
class divided. 

III. “ Each distinct act of division should proceed throughout 
upon one and the same basis or principle.” 

IV. “If the division involves more than one step, it should 
proceed gradually and continuously from the highest genus to the 
lowest species, that is to say, it should not pass suddenly from 
a high genus to a low species.” (Keynes). 

Though not strictly necessary, another rule may be added, 
viz ., — 

V. No individual sut division should be equal in extent to 
the class divided. 

Logical division is impossible without observing the first and 
second of these rules, which are fundamental. Rule III does not 
exclude the possibility of dividing a genus 

The non-observa- according to different principles. Rule IV 
tion of the first and . ° j. - • u • i . 

the third rule may requires that division should give us a hierar- 

lead to the fallacy ^hy of classes or a graduated series. Non- 
oi cross or overlap* y 

pinj? division. observation of the first and the third rjiles 

may lead to cross or overlapping division. 
Thus division of animals into invertebrates, fishes, amphibians, 
reptiles and birds involves cross division. Again if we divide 
men into white men, n^oes, yellow men, Hindus, Mohammedans, 
*Christian8, Europeans, Americans, Asiatics, Africans, etc., there 
Is cross or overlapping division, because white men may be 
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Europeans or Americans and Christians or non-Christians. But 
in some cases the non-observation of the third rule may not lead 
to cross division, as in dividing triangles into isosceles, scalene and 
equiangular, because equiangular triangles are equilateral at the 
same time. Again the observation of this rule may not prevent 
overlapping division, as when we divide triangles into equilateral, 
isosceles and scalene, since equilateral triangles are at the sahie 
time isosceles. To get rid of this difficulty we should define an 
isosceles triangle as a triangle which has only two of its sides 
equal. 

The breach of rule II leads to either too wide or too narrow 
division. If in the division of a class we omit some of its sub- 

The cases in classes, then the collective extent of the sub- 
^\hich tlie / (Inisioii , . tit r t 

in\ Gives the fdllacv ^-lasses becomes less than the extent of the 

of either too wide divided, and in such a case there is too 

or too narrow divi- . rwn t t. • t 

sion. narrow division. Thus if we divide rectilinear 

figures into triangles and quadrilaterals only, or animals into men, 
monkeys and horses only, there is too narrow division. Again 
if in dividing a class we mention all the sub-classes and more 
classes besides, then the collecthc extent of the sub-divisions 
becomes greater than the extent of the class divided, and in such 
a case there is too wide division. Thus if we divide men into 
Europeans, non-Europeans, and anthropoid apes, or coins into 
gold coins, silver coins, nickel coins, copper coins, and promissory 
notes, we have too wide division. Again if we divide teachers 
into school-teachers, teachers other than school-teachers, lawyers, 
scientists, poets, philosophers, etc., we have an example of too 
wide division. Even if the third rule is observed, that is, if we 
adhere to one principle in dividing, there may be either too 
narrow or too wide division, for we may omit some of the sub- 
classes or include some species within such sub-classes as arc 
outside the genus divided. The non-observation of the fourth 
rule may also lead to too narrow division. If we leave out inter- 
mediate steps in progressive division, the collective extent of the 
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ftub-divisions may be less than that of the class divided. Pro-^ 
gressive division is exemplified when a botanist starts with the 
summa genera of plants, viz,, oxogens, endogens and acrogens, 
and subdivides them into varying orders, which again he sub- 
divides into varying genera and these again into varying species 
till the infimae species are reached. Such procedure is scientific 
and helps in the development of knowledge. 

Division by Dichotomy, or Bifid Division 

Dichotomous division is based upon the principles of con- 
tradiction and excluded mfddlc. Division by Dichotomy, or 
dichotomy by contradiction, is the division of 
a class simply with reference to the presence 
or absence of a given attribute or set of 
attributes. Thus wc may divide colour into 
white colour and uot-white colour, or X into* 
XA and XA', A' meaning not-A. Such a 
division, though formally valid, does not represent our actual 
procedure of division. B* ides, in dividing X into XA and XA' 
we require the knowledge of one of the terms in the sub-divisions, 
viz,, that XA is included in the (lass X. Dichotomous division 
is exemphfied by the Tree of Porphyry or Ramean Tree. Many*^ 
logicians eloquently praise division by dichotomy as perfect. Thus 
Bentham and Jevons are enchanted by the matchless beauty of 
the Ramean Tree. Wc however cannot be satisfied with merely 
formal division, in which the negative term is always indefinite. 
The following objections can be made against division by 
dichotomy. The sub-class indicated by the negative teriA is 
always indefinite in extent, though we may go on sub-dividing 
it. XA'.#does not tell us what its denotation is. Such a division 
does not take into consideration actual facts and is thus cumbrous. 
When a class can be divided into natural sub-classes, it is mes^n- 
ingless to divide it by two contradictory temis. Further such a 
division is hypothetical in character, since we do not know whether- 


Division by 
Dichotomy is form- 
al in character. 
Some ohservationb 
d^diiibt siuh divi- 
sions. 
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the class indicated by the negative term is existent or not. Mill 
regards such a division as too formal, while Mansel speaks of it 
as not sufficiently formal. From the practical point of view it is 
useless. No division is possible wi^out material knowledge. It 
does not provide any means by which correct divisions may be 
efEected. But it may be said that except in the case of division 
by dichotomy, we cannot formally find out whether a particular 
division conforms to the rules of division or not. For material 
division, it is necessary to find out whether the sub-divisions have 
reference to the universe of discourse in question. But in formal 
division such reference is not necessary, since dichotomous division 
is hypothetical in character, the negative term being indefinite. 
Welton remarks that such a division, if not purely formal, must 
also be based on fact, as in the case of the division of men into 
Europeans and non-Europeans if any, Europeans into Englishmen 
and non-Englishmen if any, and so on. 


Venn gives us various examples of formal division which for 
all practical purposes are useless. We may give an example. If 
wc are concerned with three terms S, M. P, 


Purely formal 
(livision IS useless. 


we may have the following formal divisions, 
viz., SMP, SMP', SM'P, SM'P', S'MP, 


S'MP', S'M'P and S'MT'. Here S', M', P' stand for not-S, 


not-M, not-P. For other examples of formal division students 


may consult Venn’s Symbolic Logic. 


Division is very useful from the scientific point of view. It 
clarifies our thinking and makes progress in 


Division is very 
useful from the 
scientific point of 
view. 


knowledge possible. Every science has to 
have recourse to division and classification, 
without which it cannot expect to attain its 


object. 



CHAPTER VI 


THE DEFINITION AND NATURE OF PBOFOSITION 

The problem of proposttton in logic is so central and 
important that it is essential to treat it with some fulness. Logic 
is the science of thought ; we think only 

Definition of when we iudee ; and there is a close connec- 
Piopoaition -r ^ j 

tion, if not identity, between judgment and 
proposition. The judgment is the unit of thought in the same 
way as the sentence is the unit of language. Ignoring the 
distinction between judgment and proposition for the present, 
and regarding them as identical, we may state with Johnson 
that, “a systematic treatment of logic must begin by regarding 
the proposition as the unit from which the whole body of logical 
principles may be developed.” According to him, ‘‘A proposi- 
tion is that of which truth and falsity can be significantly 
predicated.” Russell also regards proposition as anything which 
is either true or false. 

Only assertions, that is, affirmations or denials, can claim 
to be true, and we cannot assert without judging. So Judgment 
and proposition are closely related. What 
be^^n relation between them? Accord- 

ment and proposi- jng to Bosanquet, “Judgment claims to be 
' true, that is, presupposes the distinction 

between truth and falsity.” Thus he defines judgment in ^the 
same terms in which Johnson and Russell define proposition. 
Should judgment and proposition then be regarded as identical? 
Johnson argues that this is not possible, because judgment is 
concerned with the mental attitude of the person judging and 
is subjective, or as he says, epistemic. He does not agree with 
Bosanquet and others, who hold that a proposition is the 
expression of a judgment in words or language, because a mere 
6 
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verbal expression cannot lay claim to truth ; the expression of * 
a judgment in language is a sentence, not a proposition. ^ 
according to him judgment is wider than proposition. Every 
proposition, however, involves judg^nt, since there cannot be 
any assertion without judgment. Therefore he says that we 
pass judgment upon propositions, which stand for some fact, 
that is, are objective or constitutive in nature. Anything that 
is true or false must have objective reference and must also 
imply an assertion. But, wc may ask, if proposition is regarded 
merely as objective, as it is by Johnson, how can it claim to be 
true? If however it does claim to be true, it must combine 
both the subjective and the objective aspects of knowledge, and 
therefore judgment and proposition must be inseparable. This 
means that a proposition is at the same time a judgment. With- 
out fulfilling this condition, a proposition cannot claim to be 
true, and cannot form the central problem of logic, from which 
all other logical principles can be derived. 

Logicians have generally used the terms judgment and 
proposition in the same sense, and we can avoid confusion if 
'■ we can find some clue to identify them, or 
Identity between at least to find a very close relation between 
poeiSon"* them. One school of logicians has treated 

of judgments exclusively without any 
reference to propositions, another has treated of propositions 
alone without any reference to judgments. But this has led to 
difficulties. The former school ignores the dose connection 
between thought and language, while the latter concerns itself 
mainly with the grammatical structiure of proposition and its 
different forms. It appears to us that a compromise can be 
effected between Bosanquet and Johnson, since the former’s defi- 
nition of judgment is the same as the latter’s definition of propo- 
sition. If we do not take judgment in its wide and psydiological 
sense, but narrow its meaning for logical purposes, we can rightly 
say, as Bosanquet does, that judgment daims to be true, t.e.. 
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presupposes the distinction between truth and falsity. What 
then is a proposition} It should not be defined as the expression 
of a judgment in language, but rather as a judgment expressed in 
language. If iwe accept this definition, we can at once say that 
both judgment and proposition lay claim to truth, the only 
difference being that the proposition has linguistic reference, while 
judgment has not. We may also say that in logic we are concern- 
ed with propositions as understood, and a judgment is nothing but 
a proposition as understood. Thus instead of regarding judg- 
ment as merely subjective and proposition as merely objective, 
we regard both judgment and proposition as having both 
subjective and objective aspects, or as Johnson puts it, epistemic 
and constitutive aspects. We can reduce logic neither to psycho- 
logy and metaphysics nor to grammar. If we decide to regard 
judgment and proposition as essentially the same, it will be 
possible for us to use the terms judgment and proposition in the 
same sense indifferently. 

What do we mean when we say that a judgment or proposi- 
tion claims to be true? We have already seen that every 

propc tion has two aspects, subjective and 

Subjective a.nd ob objective. Whenever we judge about some- 
jective aspects, of •* , , . , ° , 

judgment or piopo thing, and this something to which every 

judgment refers is its objective aspect. 
Every judgment has a subjective aspect as well, because judgment 
is a mental act, and involves belief or disbelief. This mental 
attitude is present in every judgment or proposition. To assert 
something is a mental process, and assertion is the essential mark 
of judgment. Consider the judgment ‘gold is yellow’. It 'is a 
mental act, and I cannot say that gold is yellow without believing 
in the proposition. But if it be merely subjective, it cannot be 
either true or false. A mental state by itself, whether sensation, 
feeling or volition, cannot be regarded as either true or fal^. 
My idea of gold being yellow, if it is to be true, must have 
reference to reality or fact That is, every judgment in order 
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to be true must correspond to some portion of reality. We may 
judge about the whole of reality or about some portion of it. 
According to Bradley, a judgment, in order to be true, must be 
compatible with some content of re^ty. Bosanquet also holds 
almost the same view, and according to him a judgment may 
have reference to some cross-section of reality or to the whole 
of it. 


We have defined proposition as judgment expressed in 
language, and have pointed out that since thought is the subject 
matter of logic, judgment and proposition 
Judgment not ' a1- are identical it^ essence. But should every 
“ judgment be expressed in language? This is 
not necessary, though every judgment may 
be so expressed with more or less difficulty. Where pictorial 
t h i nkin g is possible we can judge without the help of language, 
as in chess-playing. But we require language to think of complex 
matters such as the British constitution, the government of India, 
the respiration of plants, the internal structlure of animals , etc., 
so as to give precision to our thought. In such cases we can 
hardly judge without the help of language. Though judgment 
and proposition are essentially identical, traditional logic gives 
us forms of proposition some of which hardly correspond to 
judgments, and in formal logic we cannot but consider these 
different forms of proposition. We shall discuss them in the next 
chapt^ 

discussing terms we pointed out that every proposition 
must have a subject and a predicate when fully developed. 

The proposition ‘plants are living’ has for 
Nature and fune- its subject * plants ’ and for its predicate 
in° pn^itiOT. ‘living’. Here however we are considering 
the grammatical structure of a proposition, 
and seaking of the grammatical subject and predicate. The 
above proposition includes another word, ‘are’ which is ca ll ed 
the copula of the proposition. It is commonly held that the 
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copula should always be some form of the verb ‘to be’ in the 
present tense. 

What then is the function of the copula? Accordin g; to 
it is merely the «gw of predication . ‘Is* implies affirmation and 
/is not^ denial, lii the proposition ‘matter is extended’ the 
predicate ‘extended’ is affirmed of matter, and the function of 
affirmation is performed by the copula ‘is’. In the judgment 
‘some men are not happy’ the predicate ‘happy’ is denied of 
the subject ‘ some men,’ the copula ‘ are not ’ performing the 
function of denial. So the copula should not be regarded as a 
third term in a propositjjon. It is, according to Bosanquet , 
“t he grip with which the parts of a single complex whole 
cohere with one another, differing acro rHing to tbe nature 
of the whole and the interdependence o f its parts .” According 
to Johnson, it is the tie that connects the subject and the predicate 
into a sing le whole,. We have already remarked that every pro- 
posmon IS a continuous idea and is a single act. The copula 
implies the act of judging. Though from the grammatical point 
of"Vl(*W the c6puTa appears to be the third member of a proposi- 
tion, it is not really so, ’ll wc take into consideration the full 
significance of the proposition. Besides, we shall subsequently 
find that there may be propositions in which both the grammatical 
subject and the copula arc absent. Predication is the main 
function of a proposition. 

Another point has to be cleared up. Docs the copula ‘is’ 
imply existence? It does not. In the proposition ‘man is mortal,’ 
it is held that ‘ is ’ is not mgrply a sign of predication but ie also 
implies existenc e at the same -time. But .'We 

^udge aoout ficutious objects ; e.g., ‘ the centaur ’, ‘ fairy ’, ‘ nymph’, 
etc. In the propos ition ‘A golden mountain is a beautiful 
thing’, the Jis’ does no t imply real existence. Though every 
proposition may be regarded as CTistential in some "sense , strictly 
^speaking the only existential judg ments are I hose jn whic h the' 
term ‘exist’ occu rs, T.g., ‘matter exists/ . 
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A distinction between proposition and sentence may be drawn 
here. The sentence is the unit of language, the proposition is 
the unit of thought.* A sentence is either correct or incorrect, 
while a proposition is either true or false, 
posit^on”^^ Though every proposition is a sentence, every 

, sentence is not a proposition. Thus optatives, 
e.g., ‘Long live the King’, imperatives, e.g., ‘Go home’, and 
questions, e.g., ‘ Are you coming? ’ are sentences but not propo- 
sitions, as they do not claim to be true. We have said that in a 
fully expressed proposition both the grammatical subject and the 
copula are present, but there arc judgments in which either the 
subject or the copula or both are absent. Exclamations may be 
regarded as the most elementary form of judgment, in which 
both the subject and the copula arc absent. After looking at a 
thing we may say, ‘ Beautiful ! ’ This exclamation is a judgment 
meaning that, ‘the thing is beautiful’. But in the proposition 
‘ Beautiful ! ’ both the subject and the copula are absent. 
Similarly ‘Lightning!’ is a proposition implying ‘there is light- 
ning’ or ‘that is lightning’. In impersonal propositions, e.g., 
‘it is raining’, ‘there is a British constitution that protects the 
liberty of the people ’, etc., the whole proposition is concentrated 
in the predicate, and practically speaking no grammatical subject 
is present. In such propositions as ‘that is a house’, ‘this is a 
book ’, etc., which may be called demonstrative propositions, 
though the grampiatical subject is present it is indefinite. Thus 
there is a regular hierarchy of propositions, so to say, represent- 
ing the gradual unfoldment of thought or judgment, and this 
enables us to pass from exclamatory propositions to impersonal 
ones, and from these to demonstrative propositions, till we reach 
propositions in which the subject is definite and all the parts of 
a proposition are fully stated, e.g., ‘Socrates is mortal’, ‘man is 
mortal’, etc. We may also point out here that in such a propo- 
sition as ‘fire burns’, the copula ‘is’ is not separated from the 
predicate. In the next chapter we shall discuss the forms of 
proposition, beginning with the traditional scheme. 
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90BMS OF PROPOSITION 

Various classifications of proposition have been suggested by 
logicians, no one of which can be regarded as complete by itself. 

The traditional scheme of classification, which 
Traditional and is simple though incomplete, gives us a pro- 

Kantian classifica- visional basis for discussing the forms of 
tions. , o 

propositions, ^traditional logic classifies pro- 
positions according to quality into affirmative and negative ; 
according to quantity into universal and particular ; and according 
to relation into categorical and conditional, the last being further 
sub-divided into hypothetical arid disjunctive. Besides the above 
classifications, propositions are distinguished according to mean- 
ing or import into verbal and real propositions. Jxi a previous 
chapter we have explained the nature of verbal and real proposi- 
tions. So we shall not explain this distinction again in this chapter. 
Further, logicians often make a distinction between simple and 
complex propositions. A simple proposition is a single propo- 
sition, e.g., ‘ Ram is honest ", ‘ man is mortal ", etc. A complex 
proposition is made up of more than one proposition, e.g., 'Ram 
and Shyam are students, or 'Ram is laughing and Shyam is 
talking". In the former case the complex proposition consists 
of the two propositions, ‘ Ram is a student ’ and ' Shyam is a 
^udent", and in the latter case the two propositions 'Ram is 
laughing ", and ' Shyam is talking " have been combined by ' apd 
A complex proposition may be made up of more than two 
propositions. 

We shall provide at the end of this chapter a scheme of classi- 
fication which is accepted in a general way by modern logicia^ns. 
though our basis of discussion will be the traditional scheme of 
classification. We shall, in the next chapter, briefly discuss the 
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Hamiltonian scheme of classification by quantifying the predi- 
cate, and the equational theory of Jevons, which also involves 
the quantification of the predicate. Though Bosanquet has 
thrown much light upon tlie problcmv of the forms of proposi- 
tion, and we shall have to improve the traditional scheme in the 
light of his discussion, yet his classification showing the develop- 
ment of judgments, th.'Ugh useful, is rather psychological than 
logical, and so it is not necessary for us to discuss his scheme. 

In the previous chapter we have shown that, in certain judg- 
ments only the predicate is present, neither the subject nor the 
copula being expressed, and that in an impersonal judgment the 
implication of the judgment is to be found entirely in the pre- 
dicate. But even such judgments can be stated fully in a form 
in which the subject, the copula and the predicate are all pre- 
sent. Thus the judgment 'house' may be translated as 'that is a 
house’. Similarly the judgment 'it rains!’ may be developed into 
the proposition ‘rain is falling’. So a judgment when fully express- 
ed contains a subject, a predicate and the copula, and every judg- 
ment may, with more or less difficulty, be thus fully expressed. 
The proposition “fire burns” when fully expressed becomes “fire 
is burning ”. We may further observe that, though a proposition 
is a single act of assertion, yet the analysis of its linguistic form 
gives us the grammatical subject and the grammatical predicate, 
behind which the real subject is always present. In discussing 
the forms of proposition, we shall have to bring out the implica- 
tions of the grammatical subject and predicate, as well as the 
relation that exists between them. 

> 

The Fourfold Scheme of Glassification according to Quality and 
Quantity. 

Traditional logic gives us a fourfold classification of propo- 
sitions. According to quality propositions, as we have seen, are 
either affirmative or negative. An affirmative proposiuon affirms 
a predicate of a subject, e.g., ‘cows are domestic animals’ or 
‘John is an Englishman’. In a negative proposition the predi- 
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cate is denied of the subject, e.g., 'men are not perfect 'Socrates 
is not a Roman We may here note that, in a negative proposi- 
tion the copula is ‘ is not which is the sign of denial. Hobbes 
tries to reduce all propositions to affirmative ones by appending 
The negative sign * not ' to the predicate. According to him, 
the proposition ‘ men are not perfect ’ ought to be ' men are 
not-perfect’, the expression ‘not-perfect’ being affirmed of the 
subject 'men’. But this is a misreading of the actual intent 
of the proposition. In this proposition what we actually do is to 
deny the predicate of the subject, and not to affirm anything of it, 
and this denial is performed by the copula ' are not So the 
negative particle ‘ not ’ ought to be appended to the copula ‘ are ’ 
as an integral part of it. 

Besides affirmative and negative propositions, Kant gives us 
another distinction according to quality, viz., infinite propositions. 

The form of an affirmative proposition is 'S 
Distinction be- is P that of a negative proposition, ' S is not 
tween negative and p> while the form of an infinite proposition 

not tenable. IS S IS not-P . Thus the proposition this 

flowgr is not-red’ is an infinite proposition. 
But what does this proposition really mean? Is an infinite propo- 
sition distinct from a negative proposition? This cannot be 
established. 'This flower is not-red’ means that this flower 
excludes red, and this can be expressed by the negative proposi- 
tion ‘this flower is not red’. If ‘not-red’ means nothing at all, 
the proposition becomes nonsense. If it means anything, it must 
mean ‘ something pther than red ’. If so, then the negative propo- 
sition 'this flower is not red’ brings out the meaning quite c}early. 
So to distinguish infinite propositions from negative ones theN.'not’ 
merely introduces tautology and may become misleading. Later on 
however we shall find that for the sake of convenience formal 
logic often has recourse to the form not-S, not-P, etc. One other 
point may be mentiopted. Logicians have regarded infinite pro- 
positions in the form 'S is not-P’ as positive, while the proposition 
in the form ‘S is not P’ has been regarded as negative. This 
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distinction, though formally allowable, cannot be regarded as 
valid if the meaning of such a proposition is taken into account. 

According to quantity, propositions are distinguished as 
universal and particular. A universal pr^osition is one in which 
the predicate is affirmed or denied of the entire denotation of 
the subject, e.g., ‘All or every S is P’, ‘All 
Universal and par- triangles are rectilineal figures ‘ No men are 
ticular pr(q>oBition8. perfect etc. A particular proposition is one 
in which the predicate is affirmed or denied 
of a part of the denotation of the subject, e.g., ‘ Some S’s are or 
are not P’, ‘Some men are not happy’, ‘Some flowers are red’, 
etc. Certain marks of quantity are recognised by logicians. ‘ All, ’ 

‘ every ,’ ‘ no,’ ‘ each ,’ ‘ any,’ etc ., are marks of universality, while 
‘ s ome ,’ ‘a few ,’ ‘n ot all,’ ‘ most, ’ etc., are marks of particularity. 
A categorical proposition, which is one in which the predicate is 
unconditionally affirmed of the subject, has, according to tradi- 
tional logic, four elements, viz., the subject, the predicate, the 
copula, and the mark of quantity. Thus in the proposition ‘ All 
S is P,’ S is the subject, P the predicate, ‘ is ’ the copula, and ‘ all ’ 
the mark of quantity. 

Now combining the distinctions according to quality and 
quantity we get the fourfold scheme of classification, viz., Universal 
affirmative (A) — ‘All S is P ;’ Universal nega- 
The foarfold classi- tive (E) — ‘No S is P ;’ Particular affirmative 
Uorw”'' propoRi — ‘Some S is P;’ Particular negative (O) — „ 

‘Some S is not P.’ Thus tfie symbols A, E, I 
and O stand respectively for universal affirmative, universal nega- 
tive, particular affirmative and particular negative propositions. 
For the sake of convenience we shall follow several 'other 
logicians, and use in this book the symbols S aP for universal 
affirmative, S e P for universal negative, S i P for particular 
affirmative, and S o P for particular negative propositions. 
These symbols not onlv give us the quality and quantity 
of a proposition but also indicate the subject and the pre- 
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dicate. Thus the symbol S a P gives us S as the subject, 
P as the predicate, and the sign a tells us that the 
proposition is universal and affirmative. Thus S a P= 
All S is P ; S e P=No S is P ; S i p=Sotne S is P ; S o P= 
Some S is not P. Further, we shall use such symbols as S' for 
not-S, P' for not-P, Q' for not-Q and so on. Thus the proposition 
S' a P'=All not-S is not-P, S' e P=No not-S is P, S i P'=Some S 
is not-P, and so on. 

A term is said to be distributed when it is taken in its entire 
extent or denotation. A universal proposition distributes its sub- 
ject term, while a negative proposition distributes its predicate 
term. Thus universal affirnfativc propositions (A) distribute their 
subjects only, while universal negative propositions (E) distribute 
both their subjects and their predicates. Particular affirmative 
propositions (I) distribute neither the subject nor the predicate, 
while particular negative propositions (O) distribute their predicates 
only and not their subjects. Thus affirmative propositions do not 
“ordinarily distribute their predicates and particular proposition« 
do not usually distribute their subjects. The universal 
affirmative proposition AH S is P=All S is some P; the 
universal negative proposition No S is P=No S is any P ; the 
particular affirmative proposition Some S is P=Some S is some P : 
the particular negative proposition Some S is not P=Some S is not 
any P. When we say that all men are mortal, we mean that 
some things denoted by the term ‘mortal’ are identical with all 
things denoted by the term ‘man’. Similarly the proposition ‘no 
men are perfect’ means that all things denoted by the term 
‘perfect’ are outside all the things denoted by the term ‘jnan’. 
In the same way the proposition ‘some men are virtuous’ means 
that some things denoted by the term ‘virtuous’ are identical 
with some things denoted by the term ‘man.’ The proposition 
‘some flowers are not red’ implies that all things denoted by the 
term ‘red’ are other than some things denoted by the term ‘flower.’ 

We may note that the theory of distribution of terms in a 
proposidon rests upon the assumption that the subject and the 
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predicate of all propositions ai'e read in their denotation or exten- 
sion and not in their connotation or intension. We shall subse- 
quently find that the denotative view of predication is not 
satisfactory in all cases. \ 

Wc may here note in passing that in particular propositions 
such as, ‘Some men are honest’, ‘some flowers are red’, etc. The 
‘some’ docs not exclude ‘all’. When we say 
^ The meaning of ^^at some lions are tawny, wc do not thereby 
deny the likelihood of all or most of the 
lions’ being tawny. We simply leave the question open. But 
‘some’ is inconsistent with ‘none*. When we say that some flowers 
are red, we thereby deny the fact tllat no flowers are red. But 
we must not suppose from the above discussion that; whenever 
‘some’ is true ‘all’ is also true. From the proposition ‘some men 
are honest’ wc cannot pass on to the proposition ‘all men are 
honest’. 

To sum up the theory of distribution, wc may point out 
that, if only one term of an affirmative proposition is distributed, 
it is the subject term, and if only one term of a negative pro- 
position is distributed, it is the predicate term. But an affirmative 
proposition may, in some cases, distribute its predicate as well, 
as in the proposition ‘all equilateral triangles are equiangular,* 
because in this particular case both the subject and the predicate 
are co-extensive. A universal negative proposition also distributes 
both its subject and its predicate terms ; e.g., in the proposition 
‘No men are four-footed,’ all nien are excluded from all, four- 
footed creatures. 

Glassification of Propositions according to Belation 


According to relation propositions are either categorical, hypo- 
thetical, or disjunctive. The hypothetical and disjunctive forms 
are called conditional. A categorical proposi- 
thSSr”Sd dit affirms or denies a predicate of 

jnnetive propositiona a subject, that is, it makes an absolute or 
defined. unconditional statement ; e.g., ‘ All S’s are P 
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Existence of ante- 
cedent not necessari- 
]y affirmed. 


‘all virtuous men are trusted' or ‘no birds are widiout wings'. 
“A hypothetical proposidon is one in which' the predication made 
in one proposidon is asserted as a consequence from that expressed 
by another (Welton). According to' Joseph, " An hypothedcal 
judgment connects a consequent with a condition which it does 
not however assert to be fulfilled.” The forms of hypothedcal 
judgments are — ^If P then Q ; If S is P, M is N ; If S is P, it is Q r 
or If S is P, P is Q. “A disjunctive judgment affirms alterna- 
tives” (Joseph), or asserts the truth of at least one of a number 
of alternadves ; e.g., S is either P or Q ; S is either P or Q or M. 

A hypothedcal proposition does not affirm the existence of 
its antecedent ; e.g., ‘ If Hannibal had marched on Rome after 
Cannae, he would have conquered it ; ’ ‘if a 
body is given a certain movement and if no 
counteracting conditions are operative, it will 
continue for ever to move in the same 
direction and with the same velocity.’ In these examples we* do 
not affirm the existence of the antecedent, but only assert the 
relation of content, that is, we assert that if certain conditions 
are given, certain events w»ll necessarily take place. So in a hypo- 
thetical proposition, according to Cook Wilson, the solution of one 
problem depends upon the solution of another. Though this is 
true, hypothetical judgments, being judgments claiming truth, 
must have reference to reality or existence. The proposition ‘if 
Hannibal had marched on Rome after Cannae, he would have 
conquered it,' asserts that the condition of Rome was such that 
Hannibal would have conquered the city if he had marched upon 
it after Cannae, though he never did so. 

Can hypothetical propositions be negative? A hypothetical 
proposition is not negative simply because its antecedent 'or 
consequent is negative. Thus ‘ if S is not M, 
it is P,’ ‘if A is B, C is not D’ are affirmative 
propositions. The view , that whenever the 
consequent of a hypothetical proposition is 
negative, the proposition is negative, is 


NeirativA hytjofhe- 
tical propositioiu 
impossible, ihongh 
fomallv recognised 
by logicians. 
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untenable because even in such a case a relation between the 
antecedent and the consequent is asserted, e.g., if we daily walk 
for an hour in the morning we shall not sufEer from dyspepsia. 
Indeed, the truth seems to be that a h^othetical proposition can 
never be negative, since its essential function is to assert the 
dependence of a certain consequent upon a certain condition, and 
if any dependence is denied, we cease to have a hypothetical 
proposition. But by logicians the form ‘If S is M, it is -not P’ is 
sometimes, though less accurately, taken as a denial of the 
relation between the antecedent and the consequent, and regarded 
as a negative proposition. 

Hypothetical propositions in their denotative form may become 
either universal or particular. When the antecedent has the 
universal sign, it is universal, and when it has the sign of a 
particular proposition, it is particular ; e.g., If any S is P, it is 
M; sometimes if S is P, it is M ; always if S is P, it is M ; In 
some cases if S is M, it is P., etc. Of the above examples the 
first and the third are universal and the second and the fourth 
are particular. A few concrete examples will illustrate the point ; 
e.g., '‘Sometimes when men are worried, they commit suicide’ 
(particular) ; ‘always if a man is shot through the heart, he dies’ 
(universal) ; whenever a man moves, be expends energy’ (univer- 
sal) ; ‘sometimes if a man is ill, he cannot rise from his bed’ 
(particular) ; etc. Though hypothetical judgment is abstract and 
universal, instances may occur in which, though there is a con- 
nection between P and M. M may not be the full ground of 
P, or may not be universally operative, or may be counteracted 
by other influences. In such a case we have the form ‘ If S is M, 
it may be P,’ or ‘if S is M, it need not be P.’ These are 
examples of modal particulars. Hypothetical judgments in their 
perfect form are ideal or abstract, universal and necessary, but 
if they are expressed in a denotative form they become concrete 
aDd cease to have the perfection of hypothetical judgments. 
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Abstract universals can easily b( transformed into hypothetical 

propositions. Thus the proposition, ‘Right-angled triangles have 

the square on the hypotenuse equal to the 

DiBtortioA, of sum of the squares on the other two sides’ 

nieanmg when hypo- ^ triangle is right-angled, the square on 

thetical proposition". ® 

are reduced to cate- the hypotenuse is equal to the sum of the 
gorical ones or \kc squares on the other two sides.’ But in most 
cases a hypothetical proposition cannot be 
reduced to a categorical proposition, or vice versa, without distor- 
tion of meaning. Thus if the propositions ‘gold is yellow’, ‘man is 
mortal,’ etc., are translated into the hypothetical form, we get 
the two propositions, ‘If gold is, it is yellow,’ ‘if man is, he is 
mortal ’, which suggest the possibility of the non-existence of gold 
and man. Similarly the proposition, ‘ If men are honest, they do 
not deceive, may be translated into the categorical form ‘ All cases 
of men’s being honest are cases of men’s not deceiving.’ Here 
the abstract meaning of the hypothetical proposition disappears 
when it is transformed into the categorical form and thus becomes 
concrete. 

We may now pass on to the consideration of Disjunctive 
Propositions. We have noted that a disjunction asserts alterna- 
tives. These alternatives may be either two 
Nature of dis- “ number. Thus, ‘S is either P or 

junction and its Q,’ ‘S is either P or Q or R,’ etc., are dis- 
S'Md*®ca®Si junctive propositions. Disjunctions, like 
propositions. hypothetical propositions, arc universal and 

necessary, but every disjunction has a.' cate- 
gorical element which hypothetical propositions lack. Thus dis- 
junctive propositions are more concrete than hypothetical pilo- 
positions." In a perfect disjimction the alternatives are exclusive 
and exhaustioe, e.g., !Jhis book is either historical or non- 
historical.’ Here the subject must accept one; of the alternatives, 
because they exclude each other and are also exhaustive at the 
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same dme, so that there cannot be any assertion outside them. 
Thus according to logicians sudi a proposition can be translated 
into four hypothetical propositions, viz., 'If the book is not his- 
torical, it is non-historical ; if it is not n^-historical, it is histori- 
cal ; if it is historical, it is not non-historical ; and if it is non- 
historical, it is not historical.’ But we must note that the disjunc- 
tive proposition stated above is not equivalent to the four 
hypotheticals taken together. Just as hypothetical propositions go 
beyond categorical ones, so also disjunctive propositions go beyond 
hypothetical ones. Further, every disjunctive proposition has a 
categorical element in it, and is intermediate between a purclv 
categorical proposition and a purely hypothetical one. 

There are some disjunctive propositions, however, which do 
not give us exclusive and exhaustive alternatives. Such disjunc- 
tive forms are not perfect. In the proposition ‘This flower is 
either white or red,’ we have alternatives 
Examples of that are exclusive but not 'exhaustive, since 
* flower may be neither white nor red but 
green. In this case, if we aflirm one alterna- 
tive, we can deny the other, but not vice versa. We can say, 
‘If this flower is white, it is not red, and if it is red, it is not 
white,’ but we cannot say, ‘If it is not white, it is red,’ because 
it may be green. Such a form of disjunction is based upon the 
principle of contradiction, the form of which is ‘S is not both P 
and Q.’ 'Thus we find that when the alternatives of a disjunctive 
proposition are contradictories, it may be reduced to four hypo- 
thetical propositions, but when they are contraries it can be 
reduced to two hypothetical propositions only. Again there are 
examples in which tiie alternatives are exhaustive but not 
exclusive. Having witnessed the striking successes of a certain 
man we may say that he is either intelligent or industrious. Here 
in denying one of the alternatives we affirm the other, but if we 
affir m one we do not necessarily deny the other. If the man 
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is not intelligent, he is industrious, and if he is not industrious, 
he is intelligent ; but it is possible that he may be both intelligent 
and industrious. But if the alternatives be neither exclusive nor 
exhaustive, then there is no disjunction at all, as in that case 
no assertion is possible. Take the example, ‘Every man is either 
honest or happy.’ Here there is no disjunction, because a man 
may be neither honest nor happy, or he may be both honest and 
happy. So by denying one of the alternatives we cannot affirm 
the other, nor can we, by affirming one of the alternatives, deny 
the other. 

Disjunctions, like hypothetical propositions, may be either 
universal or particular. Thus, ‘Some S’s are either P or Q’; 

‘Some nations arc either dependent or free’; 
‘Some men are either happy or unhappy,’ 
are examples of disjunctive propositions 
which are particular. Similarly the proposh 
tion, ‘Every idle man is either incapable of 
work or morally blameworthy,’ is a universal disjunctive proposi- 
tion. Disjunctives also rev mblc hypotheticals in that in their 
denotative form they cease to be abstract, and become concrete. 
Though disjunction can be either universal or particular it must 
always be affirmative. If negatived, it ceases to be disjunction 
and becomes a compound proposition. ‘S is neither P nor Q’ 
is equivalent to the two simple propositions, ‘S is not P’ and ‘S 
is not Q,’ which, when brought together, come to be a single 
compound proposition. To take a concrete example, ‘This man 
is neither happy nor virtuous ’ does not tell us what the man 
actually is. and there cannot be anv assertion in this case. It a 
compound proposition. 

<nasaiflcati<m of Piopoidtions according to Kodality 

The modal distinctions of propositions involve very difficult 


Disjunctive pro 
positions may be 
either uni\ersa) oi 
particular, but must 
always be affirma- 
tive. 
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considerations, and the problem may appear 
Modal distinction puzzling to beginners. Yet it is desirable to 

cirdfn^To’^Sstotle ® account of it at this stage, 

and Kant. without making t)>c discussion very difficult.. 

When students have acquainted themselves, 
with the principles of induction, they will find the problem easy 
of soludon. ^Aristotle provides us with a fourfold division of 
modal propositions. They are (i) Necessary — ‘S must be P,! 
(2) Contingent — ‘S is P,' (3) Possible — 'S may be P,’ (4) Impose 
sible — ‘S cannot be P*. Scholastic logicians regard necessary- 
propositions as A, contingent propositions as I, possible ones as 
O and impossible ones as E. Aristotle’s standpoint is objective 
and rests upon the nature of the relation between the subject 
and the predicate. Kant*s threefold distinction of propositions 
according to modality is generally accepted, but his view, being 
subjective, has rightly been criticised by diflEerent logicians. 
According to him a necessary proposition is universal and cannot 
even be reversed in thought. The form of such a proposition is* 
‘S is P, necessarily’ (or ‘ apodeictic ’). An assertoric judgment 
is simply accepted for the time being, but may be thought of as 
otherwise ; it may be expressed as ‘ S is P, actually.’ A pro- 
blematic judgment expresses a doubt in the act of assertion and 
may be expressed as ‘S is P, possibly.’ According to Kant, 
necessary, assertoric and problematic judgments represent differ* 
ent degrees of belief in the mind of the person judging. Accord- 
ing to Sigwart, to say that a judgment is necessary is not the* 
same as to say that it is necessary for a predicate to belong to a 
subject. The former standpoint is Kantian, the latter Aristotelian. 

Since judgments claim truth, every true judgment is neces- 
sarily always true. Therefore Kant’s subjec- 

Modal distinctions tjye distinction between necessary and asser- 
oxplained. • • j ' » ^ j a 

tone judgments cannot be accepted. A 

necessary judgment is an assertoric one, but the assertion is 

more emphatic. Both necessary and assertoric judgments imply 

complete belief, as every judgment claims to be true. What them 
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is the distinction between necessary, assertoric and problematic 
judgments? First we may point out that necessary and proble- 
matic judgments are conditional, while the assertoric judgment 
is categorical. When the condition is fully known, we have a 
necessary judgment, which may be expressed in the form — *If 
S is P, it is Q If a triangle is equilateral, then its three angles are 
equal’. When the condition is not fully known, or when its 
operation is counteracted by external influences, we have a pro- 
blematic judgment in the form ‘ If S is P, it may be Q ‘ if you 
read carefully, you may pass the examination ‘ if you take 
medicine, you may recover*. An assertoric judgment is a state- 
ment of some fact of experience, e.g., ‘This fruit is an orange', 
or ‘all lions are tawny*. Another distinction which follows from 
the above is that necessary and problematic judgments involve 
inference, while an assertoric judgment simply records some fact 
of experience. If this be true, then a necessary judgment cannot 
be more certain than an assertoric judgment, because inferential 
knowledge depends upon experience. 

From the objective point of view a necessary judgment states 
the operation of some law, .g., ‘ Planets move in elliptical orbits.* 
It is necessary and universal because it holds good of all planets, 
known and unknown. It is the task of induction to establish 
such laws. An assertoric judgment is a statement of fact and 
not the expression of any law, e.g., ‘All the kings who ruled in 
France during the i8th century were named Louis*, or ‘This 
flower is red*. A problematic judgment makes an assertion 
without the knowledge of a necessary relation between the 
subject and the predicate, e.g., ‘ A seedling rose may be produced 
different in colour from any roses with which we are at present 
acquainted.’ This judgment implies that there is nothing inhe** 
rent in ro^es (or in the laws regulating the production of roses) 
to render this impossible. So Joseph says that, “a problematic 
judgment is provoked By knowledge ; it is problematic because 
of ignorance.” But the above distinctions cannot be regarded as 
formal. Necessary and problematic judgments, it is apparent, 
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involve reflection, while assertoric judgments are independent of 
any such reflection. According to Welton, all particular judgments 
are problematic, all generic universal judgments and hypothetical 
judgments are apodeictic, all propositioj|is based on mere uncon- 
tradicted experience are assertoric. Induction will throw much 
light upon the distinctions given here. 

Ordinarily a necessary judgment is stated in the form ‘S 
must be P,’ ‘all the angles of a triangle together must be equal 
to two right angles’. An assertoric proposition is expressed In 
the form ‘S is P’, ‘some men are honest’. A problematic pro- 
position is expressed in the form ‘S may be P,’ ‘you may pass 
the examination.’ 

Logical Worm of Proportions 

According to traditional logic all propositions must be ex- 
pressed in the logical form so as to determine their character. 
According to traditional logicians, a logical proposition should 
have the sign of Quantity, the subject, the predicate, and the 
copula, which must be some forrri of the verb ‘to be ’ in the 
present tense. We may now consider how different propositions 
are to be reduced to the logical form in accordance with the 
view of traditional, logic. 

Certain propositions are called indefinite, though it is better 
to follow Hamilton in calling them indesignate, since we use the 
term ‘ indefinite’ to indicate propositions 
Indefinite or in- which lack the sign of Quantity. When they 
propofei- jjg transformed into logical proposi- 

tions, the sign of Quantity is to be provided 
in conformity with their significance. Thus ‘ heat is a mode of 
motion,’ when reduced to die logical form, becomes ‘every heat 
is a mode of motion *. Similarly ‘ bodies have weight ’=‘ all bodies 
are things that have weights’. The proposition ‘trains run at 
regular intervals ’=‘ some trains are those that run at regular 
intervals’. The proposition ‘birds are singing ’=‘ some birds are 
singing.’ 

Such propositions as ^most S’s are P’, ‘most Indians are 
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Hindus’, *few S’s are P’, ‘few men are geniuses’, etc., are 
' called plurative propositions. Plurative pro* 
Pluxative proposi- positions are particular because they are 
tions. indefinite. ‘Most’ does not exclude ‘all’. 


‘Most Indians are Hindus’ means that ‘some 
(more than half) Indians are Hindus’. ‘Few’ has a negative 
force. ‘Few’ is consistent with ‘none’ but excludes ‘all*. ‘Few 
men are geniuses’ is equivalent to ‘most men are not geniuses’. 
Therefore it is an O proposition. Similarly ‘Few S’s are not 
P’ = ‘most S’s are P’, and is therefore an I proposition. But ‘a 
few ’ means ‘ some ’ and has no negative meaning. ‘ A few men 
are honest’ = ‘some men are honest’. Though plurative proposi- 
tions are particular, one distinction between some plurative and 
some particular propositions should be noted. From two plurative 
propositions a conclusion may be drawn. But from two parti- 
cular propositions no conclusion follows. Thus from the proposi- 
tions ‘most S’s are M’, ‘most S’s are Q’ we may deduce the con- 
clusion ‘ some Q’s are M ’. But from the propositions ‘ Some S's 
are M ’, ‘ some S’s are Q ’ wc can draw no conclusion. 

Numerically definite >• propositions are those in which some- 


Numei'ically defi- 
nite prop(mition<<. 


thing is predicated of some definite propor- 
tion of a class, e.g., ‘ two-thirds of S’s are P ’, 
‘sixty per cent of S’s are P’, ‘three-fourths 


of the members of the Bengal Assembly are intelligent men’, 


etc. Plurative propositions and numerically definite propositions 


are exponibles. Exponible propositions are 

Exponible propo- those, the full meaning of which can be 
sitions. , , , . . ~. 

. brought out by two proposmons. -Thus 

‘ most Europeans are Christians ’ means that ‘ some (more 'than 

half) Europeans are Christians’ and also that ‘a few Europeans 

are not Christians’. Similarly when we say ‘two-thirds of S’s are P’ 

we at the same time mean that ‘one-third of S’s are not F. 


Multiple* quantifi- 
cation. 


some propositions predication is limited 
by the consideration of time or some condi- 


tion. In such cases we have examples of multiple quantification. 
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e.g., ‘all men are sometimes happy’, ‘in some countries all fore- 
igners are unpopular’. These are examples of ’tecondary quanti- 
fication. We may have examples of triple quantification as well, 
e.g., ‘ in all countries all foreigners aiR sometimes unpopular ’. 
Such propositions may be either universal or particular according 
to their meaning. 

Proposidons are distinguished according as they are proposi- 
tions %ecundt adjacentts or propositions tertii adjacentis. In the 
former the copula is not separated from the 

_ predicate, e.g., ‘ the man runs ’ when reduced 

Propositions se- ' 

cundi adjacentis, and to the logical {orm becomes the man is 

tertii adjacentis running.’ Similarly the proposition ‘all 

those who love virtue love theological dis- 
putation’ when reduced to the fbgical form becomes ‘all lovers of 
virtue are lovers of theological disputation ’. In proposition tertii 
adjacentis the subject, the copula and the predicate are fully 
stated, e.g., ‘no men are perfect’, ‘all lovers of virtue are lovers 
of theological disputation.’ 

The quantity of the subject of a proposition may be limited 
by exception. If this exception is definitely stated, the proposition 
is universal, e.g., ‘all but four students of the 
Exceptive proposi- class are present’. But if the exception is 
left indefinite the proposition is particular, 
e.g., ‘all the students of the class but a few are present’ which 
is equivalent to the proposition ‘some students of the class are 
present’. A numerically indefinite proposition is also particular, 
e.g., ‘ some two hundred men are present in the meeting ’. 

When a compound proposition is to be reduced to the logical 
form, the constituent propositions are to be separately stated in 
the logical form. Thus the proposition ‘Ram and Shyam are 
honest ’ is equivalent to the two propositions ‘ Ram is honest ’, 
and ‘Shyam is honest’. 

We may now show by some important examples how pro- 
positions are to be reduced to the logical form. 
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The following propositions are to be reduced to the logical 
form in the same way. The propositions 
Some examples to « none but the virtuous are happy * the 
tions are to'^ be virtuous alone are happy , only the virtuous 
lo^fcar^rm happy ’ when reduced to the logical form 

are equivalent to either of the following two 
propositions ‘all happy persons are virtuous', ‘no non-virtuous 
persons are happy*. ‘A few Indians are Christians’ = ‘some (less 
than half) Indians are Christians’. ‘Most men are poor’ = ‘some 
men (more than half) are poor’. ‘Many men have assembled’ = 
\some men are those that have assembled*. ‘All the persons 
who came here were satisfied’ = ‘all the persons who came here 
are the persons who were satisfied*. ‘He ran twenty miles’ = 
‘he is a person who ran twenty miles’. ‘Some men walk in 
the street’ = ‘some men are walking in the street*. ‘It rains’ = ‘rain 
is falling’. ‘All men are not happy’ = ‘Some men are not 
happy’. ‘Not all men are intelligent’ = ‘some men are intelligent*. 
‘Sweet are the uses of adversity’ - ‘all the uses of adversity are 
sweet ’. 


The students are to 1 :member that when a proposition is 
to be reduced to its logical form its meaning is to be taken into 
consideration and in no case the meaning of the proposition is 
to be distorted. Words however may be altered without affecting 
the rneaning. 


Olassifleation of Fropoaitiona. 

The traditional classification of propositions gives us forms 

which overlap and are not exhaustive. It supposes that every 

proposition must have a subject, a copula, 

. and a predicate, which, we have found, is 
New classincation . * . j i_ v i_ rm. 1 

of propositions to not always required by thought. Thus the 

remedv defects of traditional classification is not merely inex- 
al scheme. haustive but also confusing. Modern logicians, 

including Russell, Johnson, Welton, Mona- 
han and others, provide a new schpme of classification to remedy 
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the shortcomings of the traditional one. This new scheme pro- 
vides us with three main cesses, viz., simple, complex and general, 

1. Simple propositions are: (a) Subject — attribute, e.g., ‘This 
mango is sweet,’ ‘this house is beautififl,’ etc. These are percep- 
tual propositions, attributing some character to some definite 
object. (bl Relational propositions, may be (i) two-termed, three- 
termed, or multi-termed, e.g., ‘John met James,’ ‘Othello killed 
Desdemona,’ ‘my house is between a garden and a river,’ etc., 
or (ii) class propositions, e.g., ‘Roses are included in the class of 
flowers,’ or ‘the Ganges is a river,’ etc. These propositions may 
have negative forms. 

2. Complex propositions are combinations of propositions. 
They ha^c four forms; (a) Conjunctive proposhions, e.g., 
‘James and John are coming’, ‘the man got up and ran to see 
the result of the game,’ etc. A conjunctive proposition contains 
two or more propositions combined by ‘and’ (b) Implicative 
propositions, e.g., ‘If you come, I shall be happy’; ‘if you run, 
you may fall down’, etc. Here the propositions are combined 
into a complex one through the relation of implication, (c) Dis- 
junctive propositions contain two or more propositions, all of 
which cannot be true at the same time. The form of such pro- 
positions is ‘S is not both P and Q’ ; ‘Gandhi cannot be both 
an Indian and a German,’ ‘a definite portion of a river cannot 
be both wide and narrow’, etc. (d) Alternative propositions are 
a combination of two or more propositions, one of which must 
be true, e.g., ‘This' man is either an Indian or a non-Indian,’ or 
‘ this flower is either sweet-scented or devoid of sweet scent,’ etc. 
Some complex propositions may also have a negative form: 

3. General propositions may be either (a) about a whole 
class, e.g., ‘ All men are mortal,’ ‘ all birds have wings,' etc.; or 
(b) about some of a class, — ‘Some scholars are unsocial,’ ‘some 
books are interesting’, etc. General propositions may also have 
negative forms. We have already noted that ‘some’ does not 
exclude ‘all’, though it does exclude ‘none’. ‘Some’ means ‘at 
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least one’ but it is compatible with "all*. Some logicians wrongly 
suppose that ‘some’ excludes both ‘all’ and ‘none.’ 

The following chart, provided by Wclton and Monahan, 
illustrates th^ above distinctions: — 


(1) Simple 


( 2 ) 


(a) Subject — attribute 

(b) Relational 

(i) Two-termed, etc. 
(ii) Class propositions 


Piopositiona 


Complex 

(a) Conj'unctive 

(b) Implicative 

(c) Disjunctive 
*(d) Alternative 


I 

( 3 ) General 

(a) All 

(b) Some- 



CHAPTER VIII 


DIAORAMHATIO REPRESENTATIOll OE PROPOSITIONS 

It is often useful to represent the relation between the subject 
and predicate of a proposition by means of geometrical diagrams. 
We give below the scheme of diagrams devised for this purpose 
bv the Swiss logician, Euler. These are usually called after 
"him Eulefs diagrams. 

The fundamental principle of th«se diagrams is that all the 
individuals included in any class or denoted by a name, are to 
he represented by a circle. Thus *all the individuals included in 
the class S’ (or ‘all the individuals denoted by S’) are represented bv 



and ‘all the individuals included in the class P’ (or ‘all the 
individuals denoted by P’) are represented by 



The symbols S and P, it is well to note here, are not arbitrari- 
ly chosen. They stand respectively for Subject And Predicate, 
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Then all possible relations between the class S and the 
class P are represented by the following five diagrams: — 



In diagram (i), the two circles coincide ; i.e., the class S and 
the class P are co-exteiisioe. 

Diagram (ii) indicates that all members of the class S are 
included in the larger class P. 
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Dia^am (iii) indicates that all members of the class P are 
included in the larger class S. 

In diagram (iv) the two circles overlap, indicating that some 
(but not all) members of the class S sx^dentical with some (but 
not all) members of the class P. 

In diagram- (v) the two circles are completely outside each 
other, indicating that the two classes S and P have no members 
in common. 

Let us see how these diagrams apply to the fourfold scheme 
of propositions: 

(i) ' Where the two classes S and P are co-extensive, both the 
propositions, viz., ‘all S is (all) P’ and ‘some S is (some) P’ arc 
obviously true, that is to say, the diagram (i) represents certain 
A propositions and certain I propositions, e.g., (A) all equilateral 
triangles are equiangular triangles ; (I) some members of the 
Cabinet have divulged a Cabinet secret. 

(ii) Where all the members of the class S are included in 
the class P, the propositions ‘all S is (some) P’ and ‘some S is 
(some) P’ are true, that is to say, diagram (ii) also represents 
certain A propositions and certain / propositions, e.g., (A) All 
men are mortal ; (I) some triangles are rectilineal figures. 

(iii) Where all the members of class P are included in class 
S, both the propositions ‘some S is P’ and -‘some S is not P' 
are obviously true, that is to say. the diagram (iii) represents 
certain I propositions and certain O propositions. e.g., (I) Some 
ships are steamships ; (O) some Hindus are not orthodox Hindus. 

(iv) Where the classes S and P overlap, both the proposi- 
tions, ‘some S is P’ and ‘some S is not P' are obviously true, that 
is to say, the diagram (iv) also represents certain I propositions 
and certain O propositions, e.g., (I) Some knaves are fools ; (O) 
Some students are not diligent. 

(v) Where the classes S and P have no members in common, 
both the propositions, ‘some S is not P’ and 'no S is P' are 
obviously true, that is to say, the diagram (v) represents not only 



OIACaAMMATIC REPRESENTATION OF PROPOSITIONS 


109 


certain O propositions but also all E propositions. e.g., (O) Some 
effects are not without a cause ; (E) no human being is infallible. 
Conversely, 

An A proposition is always represented by 

either diagram (i) or diagram (ii) ; 
An / proposition is always represented by 

either (i) or (ii) or (iii) or (iv) ; 
An E proposition is always represented by diagram (v) ; 

An O propositiq^ is always represented by 

either (iii) or (iv) or (v). 



CHAPTER IX 


IMPORT OP PROPORTION 
Theories of Predication 


In this chapter we are concerned with the import of categori- 
cal propositions only, and, with this object in^view, shall examine 
the various theories of predication which are usually recognised. 
Without a clear understanding of the nature of predication the 
treatment of logic becomes impossible. Elsewhere we have 
thrown out some hints as to the import of propositions in discuss- 
ing the nature of propositions. Before setting forth the correct 
view of predication, that is, what the import of propositions really 
is, we shall give an account of the five different theories recognised 
by logicians, viz., (i) the Predicative view, (2) the Denotative view 
or the view of Class-inclusion, (3) the Comprehensive view, (4) the 
Connotative view or the view of Concomitance, and (5) the Indica- 
tive view. These are all answers to the problem, what really the 
relation between the subject and predicate of a proposition is. 
We may now examine these theories one after another. 


I. The Predicative view. — According to the predicative view, 
the subject of a proposition is to be read in its denotation, the 


The predicative 
view of proposi- 
tions is natural 
and from the 
psychological point 
of* view most sati*^ 
factory. 


predicate in its connotation, and the relation 
between them ought to be regarded as one 
of possession or non-possession, that is to say, 
every proposition, according to this view, is 
to be taken to mean that the thing or things 
denoted by the subject either possess or do 


not possess the attribute or attributes connoted by the predicate. 
Thus the proposition ‘man is mortal’ implies that human beings 
possess the attribute of mortality. ‘No gold is white’ means that 
the thing denoted by the term ‘gold’ does not possess the attribute 
of whiteness. From the psychological point of view, this theory 
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ordinarily appears to be the most satisfactory, as it seems to 
represent the natural trend of thought. When we say that ‘all 
diamonds arc combustible’, we naturally think of the subject in 
its denotatiojn, though it connotes attributes as Well, and of the 
predicate in its connotation, though, in addition, it denotes things. 

In favour of this view it may also be pointed out that, we quantify 
denotation and not connotation, and the fact that it is the subject- 
term only which is quantified according to the traditional scheme 
also supports this predicative view. The quantification of the 
subject-term implies that it is to be read in denotation, whereas 
the fact that the predicate is not quantified suggests that it should 
be read in connotation. 

But though the predicate of a proposition is not usually read 

in denotation, yet in some cases the class reference of the 

predicate is undeniable, as in the propositions, ‘all owls are birds’, 

‘all palms are endogens’, ‘all men are animals’, etc. Further 

there may be propositions, though rare, in 

Not all proposi- which it is nattural to take the subject in 

tions naturally lend connotation and the predicate in denotation, 

themselves to this . , . . 7 , . , 

interpretation. 21® he proposition no plants with opposite 

leaves are orchids.’ Thus it cannot be 

established that the predicative way of interpreting propositions- 

is natural in every case. 

(2) The Denotative or Class-inclusion view. — Formal logi- 
cians, from the time of Aristotle, have been forced, by the 
inevitable logic of their mode of treatment 
Denotative view q£ ixigic, to accept the denotative or class- 
inclusion or class-exclusion theory of predica- 
tion. According to this view both the subject and the predicate 
of a proposition arc to be read in denotation, and the things 
denoted by the subject arc to be viewed as included in, or excluded 
from, those denoted by 'the predicate. Thus the relation between 
the subject and the predicate is one of inclusion or exclusion. The 
proposition ‘all owls are birds' means that the class of things^ 
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denoted by the term ‘owls’ is included in the class of things 
denoted by the term ‘birds’. Similarly, ‘Hindus are Aryans’ means 
that the objects denoted by the term ‘Hindus’ are included in 
the objects denoted by the term ‘Aryans’. In some cases, how- 
ever, the predicate is included in the subject, if they are both 
read in denotation, e.g., ‘Some Aryans are Hindus.’ Here the 
denotation of the term ‘Aryans’ is wider than that of the term 
‘Hindus’, and therefore the former includes the latter. But in 
the proposition ‘no triangle is a circle’, or ‘no bird is featherless’, 
the denotation of the subject excludes the denotation of the predi- 
cate. The denotative mode of interpretation requires that the pre- 
dicate should he always taken collectively. When we say, ‘all owls 
are birds’ or ‘all men are animals’, we do not mean that every owl 
is any bird or every man is any animal. What we do really mean, 
in each of these cases, is that, if we take the predicate collectively, 
the class denoted bv it will include the things denoted by the sub- 
ject-term. It is supposed that this mode of predication is convenient 
for logical manipulation, and such processes as- conversion become 
possible it both the subject and the predicate are read in deno- 
tation. The diagrammatic representation of propositions is based 
upon the denotative interpretation. Further it is held, as we 
shall afterwards find, that syllogistic inference is not possible if 
both the subject and the predicate are not read cither in denota- 
tion or in connotation. Aristotle’s famous ‘dictum de omni et 
nullo' also rests upon the assumption that the subject and the 
predicate of every proposition are read in denotation. 

But this view of predication is neither natural nor ultimate. 

It ignores the fact that propositions assert a 
Remarks upon the relation of content. It does not recognise 

el!t«« mode of pre- every judgment is a single act of 

dioaiion. , u j • • -i-u if 

thought and is a unity. Though some pro- 
positions, in which the subject and predicate are class terms, 
easily lend themselves to this mode of interpretation, most pro- 
positions cannot naturally be so interpreted. Thus such proposi- 
tions as ‘some violets are white’, ‘some dogs are savage’, etc.. 
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require that the subject should be read naturally in denotation, 
but the predicate, in connotation. Further some propositions do 
not express the relation of inclusion, e.g., * equilateral triangles 
are equiangular’, ' Hyde is Clarendon,’ etc., because in these cases 
the subject 'and the predicate are co-extensive. Moreover the 
first of these examples really asserts a relation of content. There- 
fore the connotative mode of predication is supposed to be better 
than the denotative. Hamilton’s propositional schedule by 
quantifying predicates, and Jevons’s equational scheme, of both 
of which we shall give a short account later on, rest upon the 
denotative view of propositions. 


(3) The Comprehensive* view . — Sir W. Hamilton held that 

" every judgment expresses not only a quan- 

Comprehensive titative relation in extension or denotation 
view explained. , , . 1 1. 1 1 

between subject and predicate, but also a 

similar relation in comprehension” (Welton). The copula in the 

former case means 'is contained under’ and in the latter case, 

^comprehends.^ We may explain the matter by an example. The 

proposition, ^all Hindus arq Aryans’, if viewed in extension, means 

that the Hindus are con’^ 'ned under class Aryans. If viewed in 

intension, the proposition means that the complex notion ‘Hindus’ 

comprehends or contains the attributes common to the class 

^Aryans’. We have already, in connection with the denotative 

view of predication, noted the difficulties which arise, if both 

the terms are read in extension. Here we may note the difficulties 

which arise if both the terms are read in intension. If by ‘com* 

prehension’ we mean all the common attributes of a class, then 

the proposition given above, and other shnilar 

Its defects. propositions, become analytic as the predicate 

simply states some of the attributes which are implied by the 

subject-term, and we have found that analytic propositions do 

not contribute much to the enhancement of knowledge. If by 

“comprehension’ we mean conhotation, then it is not true that 

the subject comprehends the predicate, for the connotation of 

the subject-term, if we mean by it conventional intension, may 

8 
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not be larger than that of the predicate, e.g., ‘all equilateral 
tr iangles are equiangular.’ Further this view suggests that inten- 
sion, like extension, can be quantitatively measured, which is an 
absurd view. Moreover this, like the >^enotative view, ignores 
the unity of judgment and fails to see^ that Judgments usually 
assert a relation of content. This view has all the defects of 
the denotative View and others in addition. 


(4) The (Umnotatirt view , — ^Before stating his own view of predication. 
Mill criticises a theory common to Hobbes and some other thinkers, who 
hold that a proposition implies a relation between 
Preliminary criti- two ideas. This view, according to Mill, i» 

vicJws^^ certain other indefensible. He ^rightly points out that ‘fire 

causes heat' does not mean that the idea of fire 
causes the idea of heat. We have already pointed out that every judg- 
ment is a uaiity, and is a single idea relating to some aspect of reality 
or of the whole of it. Similarly Spencer’s view that a proposition is a 
transition from one idea to another cannot be accepted. According to 
him, ‘man is mortar means that we pass from the idea of man to the 
idea of mortality or of mortals. But the essence of every judgment being 
assertion, we cannot rightly say that a judgment is nothing but a psycho- 
logical transition. Mill rightly criticises Hobbes. According to Hobbea 
every judgment involves a belief that the predicate is a name of that of 
which the subject is also a name. Thus according lo him, ‘man is mortal* 
means that ‘mortal’ is the name of that of which ‘man’ is also the name. 
Such an interpretation requires that the extension of the predicate should 
be equal to that of the subject. But this is not always true. ‘Mortal’ 
has a wider extension than ‘man.’ Such a mode of interpretation can be 
true only of verbal propositions, c.(/., ‘Cicero is Tidly.* Besides, it ia 
connotation that determines denotation and not vice versa. 


So Mill argues that both the subject and the predicate of a 
proposition, except in the case of some singular propositions, 
should be read in connotation, and the rela- 


An explanation of 
the connotative 
view. 


tion 'between them is to be viewed as one of 
agreement or concomitance. When the pro- 
position is negative, the relation is one of 


disagreement. Thus the proposition ‘man is mortal’ means that 
whatever has the attributes connoted by the term ‘man’, has also> 
the attributes copnoted by the term ‘mortal’. This view is better 
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than the comprehensive view, since it does not hold that the 
attributes connoted by the subject term comprehend or include 
the attributes connoted by the predicate term. It is better than 
the denotative view, inasmuch as it holds that since connotation 
determines denotation, agreement between the connotation of the 
subject and that of the predicate also implies agreement 
between the things denoted by the subject and those 
denoted by the predicate. This view may be better ex- 
pressed in another way, viz., that the attributes connoted 
by the subject are an evidence or a inark of the attributes connoted 
by the predicate. ‘All S is P’ means that the attributes connoted 
by S are in agreement with, or a mark of, the attributes connoted 
by P. ‘No S is P’ means that the attributes connoted by S are 
not in agreement with the attributes connoted by P. Similarly 
‘some S is P’ ‘means that the attributes connoted by S are some- 
times not in agreement with the attributes connoted by P. Accord- 
ing to Keynes this view is ultimate, because connotation really 
determines denotation. This view is not affected by the quantita- 
tive reading of propositions, since connotation implies denotation. 

(5) The Indicative vttuj. — According to this view the subject 
is to be read in connotation and the predicate in denotation. This 
is the reverse of the predicative view. ‘All S 
vJ^®of^'Scation P’- according to this view, ought to mean 
is unnatural and that the attributes connoted by S indicate the 
almost useless. presence of something belonging to the class 

P. Very few propositions can be naturally read in this way. But 
some instances may be given : ‘No pdants with opposite leaves are 
ordiids’, ‘all that glitters is not gold* are cases in point. li^^we 
examine the second proposition we find that the subject here is 
attributive, while the predicate is a substantive. But this view of 
predication is most unnatural and does not serve any useful 
purpose. We cannot even logically manipulate propositions on the 
basis of this theory of predication. We jshould, therefore, 
summarily dismiss it 
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Tht Beasonable View of Predication 

We may point out that if existence is taken in a wide sense to include 
the world of mythology, fiction, mind, etc., it may be asserted with certainty 
The ultimate im- ^very 'pTO'po8itio\ aBBert8 existence. The terms 

port of propositioiib of a proposition are names which stand either for 
explained. things or for attributes, and they must exist either 

in thought or in some other sphere of the universe. So James says. “In 
the strict and ultimate sense of the word ‘existence,’ everything which can 
be thought of at all exists as some sort of object, whether mythical object, 
individual thinker's object, or object in outer space and for intelligence 
at large.’ A universal affirmative proposition, e.y., ‘All S is P,’ asserts 
that S and V belong to the same sjihere of existence or universe of discourse. 
A universal negative proposition, e.g., ‘No S is P.’ asserts that S and P 
do not belong to the same sphere of ex'istence. A particular proposition, 
whether affirmative or negative (e.g.y ‘Some S is P’ or ‘Some S is not P*) 
asserts that S and P may or may not belong to the same sphere of exis- 
tence. Besides, if we look at the proposition as a whole ^and not al its 
constituent terms, we also find that since every proposition is either true 
or false, it must assert either some aspect of reality or the whole of it. 
Every judgment asserts a relation of content, and must be consistent with 
the contents of reality in order to be true. Every proposition therefore 
is adjectival in nature, and is a single act of thought which is predicated 
of existence or the real world, which is substantial in character. In 
perceptual propositions the reference to reality is direct, e.g., ‘This flower 
is red.’ In the case of such categorical judgments as are abstract and 
universal, e.g., ‘ All triangles have their three angles equal to two right 
angles,’ and hypothetical propositions, e.g.y ‘If a triangle is right-angled 
then the square on its hypotenuse is equal to the sum of the squares on 
the other two sides,' the reference lo reality is indirect. We may however 
point out that for convenience of logical manipulation we may break up 
the unity of a proposition into its constituent terms, and read them either 
in extension or in intension. 


The Existential Scheme of Glassification. 

Our treatment of propositions has shown that every proposition lias 
reference to existence. Smne logicians accordingly have given us an 
existential scheme of propositions. We may briefly point out its leading 
features. We have found that the four main theories of predication are : 
(1) the predicative, (2) the denotative, (3) the connotative, and (4) the 
indicative theory. The comprehensive theory is, in a way, an amalgam of 
the denotative and connotative views. Every affirmative proposition and 
every universal negative proposition, if reduced to the existential mode 
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of interpretation, yield four different types of proposition in accordance 
with the four different theories of predication. Thus the universal negative 
proposition, 'No S is P’, may be reduced to the following four existential 
propositions : (1) 'There is no individual belonging to the class S which 

possesses the\ attributes connoted by P’ (from the standpoint of the 
predicative view); (2) 'There is no individual common to the two classes 
S and P* (from the standpoint of the class-inclusion theory); (3) 'The 
attributes connoted by S and P respectively are never found conjoined* 
(from the standpoint of the comiotative view); (4) 'There is no individual 
possessing the attributes connoted by S which belongs to the class P* 
(from the standpoint of the indicative theory). Similarly we may illustrate 
the existential scheme of propositions by taking an I proposition. The 
proposition 'Some S is P* may be reduced to the following four forms : 
(1) 'There are individuals belonging to the class S and possessing the 
attributes connoted by P* (predicative view) ; (2) 'There are individuals 
common to the two classes B and P* (denotative view) (3) 'The attributes 
connoted by S and P respectively are sometimes found conjoined’ (conno- 
tative view); (4) 'There are individuals possessing the attributes connoted 
by S which belong to the class P* (indicative view). The existential 
scheme may be illustrated by other forms of propositions. But for our 
purposes the above is sufficient. 

We may however point out that there is no need to adopt such a 
scheme of propositions. If we remember that every proposition has refer- 
ence to existence, that suffi^'^s for the understanding of the import of 
propositions. Multiplication propositional schedules only serves to make 
the study of logic confusing. 

Hamilton’s Eightfold Scheme of Propositions. 

According to Hamilton, it is the fundamental postulate of logic that 
whatever is implicit in thought should be explicitly expressed in language. 

'HW ‘U » * hi Archbishop Thomson, following Hamilton, holds 
fold ^sc^me^'^ of thought we quantify not merely the subject 

proposition illus- of a proposition but also the predicate. Bo like 

toated. Hamilton he quantiheH the predicate and giyes us 

eight forms of proposition in place of the four traditional forms, ^hey 
are : (1) All S is all P (U) ; (2) All S is some P (A) ; (3) Some S is aU 
P (Y); (4) Some S is some P (I); (5) No S is some P (^); (6) No» S 
is any P (E); (7) Some S is not some P (m); (8) Some S is not any P 
(0). He expresses these eight forms of proposition by the following 
symbols SUP, SAP, SYP, SIP, S^P, SEP, SmP, SOP. We need 
hardly mention that Hamilton’s classification of propositions rests upon the 
denotative theory of predication, because he reads both the subject and 
the predicate in denotation. 
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Though Hamilton claims special merit for his scheme as he thinks 
that by means of it propositions can be reduced to equations and all 
propositions can be simply converted and further 
Some remarks. syllogistic reasoning ^becomes easy, yet it seems to 

us that this Hamiltonian scheme introduW unnecessary complications. 
Even if we accept the eightfold scheme, all propositions cannot be reduced 
to the equational form. Besides, his eight forms can be reduced to h\e. 
So it seems to us that the traditional four-fold scheme is sufficient for 
the purpose of logic. (Students may consult Keynes’s book on Formal 
Logic for details). 

Brief Account of Jevons’s Equational Schedule of Propositions* 


Jevons attempts to reduce all propositions to logical oi mathematical 
equations. The equational scheme of propositions, as we have already 
found, rests upon «the denotative theory of predica- 
The^ three kinds Equations may be of three kinds : (1) Simple, 

o ogica equation. PmtiaL (3) Limited. The following is an ex- 

ample of Simple Equation : ^All exogens are dicotyledons’ is equivalent 
to * Exogens = Dicotyledons’. The symbolic form is S = P, which may be 
reduced to the two propositions ‘ All S is P,’ ‘All P is S’. 

Partial Identity , — ‘All men are mortal* is equi\dlent to ‘Men -Mortal 
men’. The symbolic form is S = SP. Thus from ‘All S is P’ vre may 
have two equational propositions, S=SP, SP = S. 

Limited Identitj /. — This form is not distinct from simple identity. The 
following is an example : ‘All equilateral triangles are equiangular’, which 
may be equationally .expressed as ‘Equilateral triangle!>= Equiangular 
triangles. The symbolic form is VS=VP, which means that within the 
class V, S=sP. 

We may now see how A. E, I and 0 propositions can be exjiressed 
mathematically : 


‘All S IS P’ may be exjiressed by S = SP or bv 
IMuction of pro- SP'=0 (P' standing for uot-P). 

‘Some S is not P’ may be expressed by S > SP or 
by SP' > 0. 

‘No S is P’ may be expressed by SP=0 or by S=rSP'. Similarly 
‘Some S is P* may be expressed by SP > 0 or by S > SP'. 

The view that a proposition is equivalent to a logical equation is psycho* 
logically indefensible. It cannot be grasped easily. We should not break 
Some remarks. away from the traditional schedule of propositions 
more than is necessary, though the equational scheme 
of propositions is not unworkable. We have already remarked that the 
multiplication of propositional schedules leads to unnecessary difficulties. 
Iiogic is not mathematics and propositions need not be expressed by equa- 
tions. (For details readers may consult Jevons.) 
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immediate INTEBENOE: OPPOSmOH 
AND EDUOTION 
General Bemarke on Inlerence. 

Inference is a mental act by means of which the truth of a 
proposition is derived from the truth of other propositions. The 
passage from judgment to inference is not abrupt or sudden. In 
judgment we directly refer some idea which is clear to us to some 
content or element of reality. In inference also there is the same 
reference of content or reality, but here the reference to reality 
is not direct but is made through the medium of other judgments. 
Joseph defines inference as "a process of thought which, starting 
with one or more judgments, ends in another judgment whose 
truth is seen to be involved in that of the former.” Every infer- 
ence involves a movemc»’t of thought, since in every inference the 
truth of a proposition is derived from other propositions. The 
name ‘inference’ is given both to the process of thought and to 
the conclusion thus derived. 

The process of thought involved in inference yields, as its 
result, the derived proposition, which is called the conclusion. 
The propositions from which the conclusion is derived are called 
the premises or the data. Thus in the inference ‘No men are 
perfect, Socrates is "a man, therefore Socrates is not perfect,' the 
first two propositions are the premises or data, while th^ third 
is the conclusion. Thus every inference requires some premise 
or premises which bear out the conclusion by way of impUca'tion. 
The implications of the data of inference arc unfolded in the 
conclusion. Thus the conclusion necessarily follows from the pre- 
mises. Bur though this is true, the condusion must not be ' a 
repetition of the implications of the premises; it must impart 
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some new information, without which inference fails to contribute 
to the advancement of knowledge. Inference therefore requires 
that the conclusion should follow necessarily from the premises 
and at the same time go beyond them ; ^that is, it must be in the 
premises and yet outside them. This is the paradox of inference. 
So Bosanquet defines inference as consLsdng in “asserting as fact 
or truth, on the ground of certain given facts or truths, something 
which is not included in those data.” Though the premises arc 
the ground of inference, they yield a new result as the conse- 
quence or conclusion. 

Since inference is a mental act, it imolves conatrurtion^ inasmiicli as 
the elements in the premises have to be synthesised or brought together 
to yield the conclusion. So according to Bradley inference involves 
synthesis and perception. Since inference brings out the nature of proof, 
just as proposition does that of assertion, there is demotif^f ration in 
inference. The conclusion of an inference is proved by the premises, 
which are the evidence. Proof or demonstration therefore consists in 
seeing or perceiving that the synthesis or connection established in the 
conclusion is involved in or is implied by the premises. On this ground 
Bradley's remark that inference involves synthesis and perception holds 
good. Johnson compares* inference with assertion. Assertion of a propo- 
sition is a mental act, so is inference. Inference is related to implication, 
according to Johnson, in the same way as assertion is related to proposi- 
tion. He means that an inference unfolds the implication of premises just 
as an assertion unfolds the nature of a proposition. Inference, however, 
according to him, being a mental act, is distinct from the relation of 
implication, just as an assertion, which is a mental act, is distinct from 
a proposition, which is a statement about some fact. Since the validity 
of the conclusion of an inference follows from the given premises, every 
inference admits of formal treatment. In every inference the validity 
of the conclusion depends upon its being consistent with the premises. 
Formal logic requires only formal consistency, that is, it only demands 
that in inference the conclusion must be consistent with the premises and 
must follow from them. It does not enquire whether the premises are 
ultimately true or valid. But in the wider sense of validity, the validity 
of the conclusion depends as much upon the validity of the premises as 
npon its being consistent with them. 
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Inference may be either immediate or mediate. Mediate 
inference may be either deductive, that is^ 
Difierent kinds of formal, or inductive, that is, material. In 
mediate inference, tmmedtate mference the conclusion follows 

dSrinfeMice.^"' ^ moneys are 

animals (premise), therefore some animals are 

monkeys’ (conclusion) ; ‘all men are rational (premise), no men 
are irrational’ (conclusion), etc. In such an inference the impli- 
cation of one premise is unfolded in the conclusion. Syllogism 
or ratiocination is the name of the formal or deductive mediate 
inference. In syllogism a conclusion is drawn from two given 
premises, e.g., ‘All stones arc hard, marble is a stone, therefore 
marble is hard’. In formal or deductive inference we do not 
enquire whether the premise or premises arc true or false. To* 
establish the validity of a certain piece of deductive infCTence 
it is sufficient to show that the conclusion legitimately follows 
from the given premise or premises. Induction is another form 
of mediate inference, in which a general conclusion is drawn from 
observed instances, e.g., ‘this cow is herbivorous, that cow is her- 
bivorous, and all the cowr -bscrved are herbivorous without excep- 
tion, therefore all cows are herbivorous’. 

In deductive inference the conclusion can never be more- 
general than the premises, but in inductive inference as stated 
above, the conclusion is always more general than the premises. 
In deduction we start with general premises, and establish a con- 
clusion which must be either equally general or less general, but 
never more general, than the premises. In induction we start 
with observed particular instances, and from them pass on' to a 
conclusion which is always more general than the data. '’The 
direction in which thought moves in deductive inference is the 
opposite of that in which it moves in deductive inference. Though, 
this distinction is true, we shall find in the course of our discussion 
that deduction and induction are complementary, and neither can 
do without the other. We do not subscribe to the view that all 
inference, whether deductive or inductive, can be reduced to* 
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syllogism or ratiocination, which according to some logicians is 
the only process of reasoning. We shall find as we proceed 
that though induction and deduction are allied to each other, 
they represent two distinct processes (tf thought. In this volume 
we shall discuss only the implications of deductive inference, and 
shall take up inductive inference in the second volume. 

Some logicians hold that immediate inference is not inference 

proper. According to Mill, immediate inference is nothing but 

cquipollency or equivalence of proposition*?. 

Immediate infer- He means that immediate inference involves 

ence properly re nothing but verbal transformation. Though 
parded as inference. ^ m ^ 

It IS true that in some cases of immediate 

inference the movement of thought is slight, yet since immediate 

inference unfolds the implication of a certain given premise, it 

can properly be regarded as inference. “The step from premise 

to conclusion in an immediate inference is small, but this does 

not prove that it is no step at all” (Wei ton). In this chapter we 

shall deal with immediate inference under the two main heads 

of Opposition and Eduction, 

Opposition of Propositions. 

“Two propositions arc technically said to be opposed to each 
other when they have the same subject and predicate respectively, 
but differ in quantity or quality or both’’ 
Meaiiinir of oppo (Keynes). “ Opposed propositions differ in 
form but refer to exactly the same matter, 
that is, to the same things, at the same time, and under the 
same circumstances” (Welton). 


Four kinds of opposition of propositions arc ordinarily recog- 
ni.sed in logic, viz., Conttarv opposition. Sub-contrary opposition, 
Contradictorv opposition and Subalterna- 
Four kinds of op- tion. I If two universal propositions having 

position. ..U ^ J J- J-iT I • 

the same subject and predicate differ onlv in 
quality, we have contrary opposition. Thus the A proposition. 
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‘All S is P’, and the E proposition, ‘No S is P’, arc opposed to 
each other, and their opposition is called contrary opposition. 
Both are universal propositions, and as such agree in respect of 
quantity; but while the one is affirmative, the other is negative, 
and thus the two differ in quality. If two particular propositions 
having the same subject and predicate differ only in quality, we 
have sub-contr^ o pposition . Thus the opposition between 7, 
‘Some S is F, and ‘O’, ‘Some S is not P’, is sub-contrary opposition. 
We have co ntradicto ry opposition, when two propositions having 
the same subject and predicate differ both in quality and quantity. 
Thus the opposition betweai A, ‘All S is P,’ and O, ‘Some S is 
not P,’ as well as that between E, ‘No S is P’, and I, ‘Some S is 
P’, is contradictory opposition. We have the opposition of sub- 
alternation b etween two propositions having the same subject and 
predicate when they differ in quantity only but not in quality. 
Thus the opposition between A, ‘All S is P’, and I, ‘Some S is P’, 
and between E, ‘No S is P’, and O, ‘Some S is not P’, is subaltern 
opposition. In subaltern opposition the universal proposition is 
called the subalternant or subalternans, and the corresponding 
particular proposition is called subaltemate, or subaltern. Thus 
an A proposition is the subalternant of its corresponding I ’pro- 
position, and the I is the subalternate of the A. Similarly an 
E proposition is the subalternant of the corresponding O propo- 
sition, which is its subalternate or subaltern. These relationships 
are exhibited in the following diagram, known as the Square of 
Opposition. The meaning of the Square is obvious^ so wC need 
not dilate upon it. Aristotle however gives his own Square of 
Opposition, which differs in some important respects from the 
common, square. 

Aristotle does not recognise subalternRtion and sub-contrariety 
as forms of opposition. He recognises only krontrary and contra- 
dictory oppositions. 
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The Common Sqtuire of Opposition 


AristoiLefs Square 
.A Conir adictory O 



I Contradictory E 

Aristotle^s Square of Opposition^ 


Subaltern 
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^The doctrine of opposition may be regarded from two differ- 
ent points of view, namely, first as a relation between two given 
propositions; and, secondly, as a process if 
Illustration of op- inference by which one proposition being 
inference. given either as true or as false, the truth or 

falsity of certain other propositions may be 
determined” (Keynes). We have shown how the propositions A, 
E, I and O are opposed to each other. We may now point out 
how opposition in\olves inference. 

When two propositions are opposed to each other as contrary 

propositions, if one of them is trucy the other must be false, but 

both the propositions may* be false at the same time. If the 

proposition ‘Everything in Aristotle is true' is true, then the 

proposition ^Nothing in Aristotle is true' is false. Similarly if the 

^ latter proposition, which is an E proposition. 

Oppositions as a . 

Doctrine of IS true, then the former proposition, which 

Inference. jg ^ proposition, must be false. But 

it does not follow that if one of the above propositions is 
false the other must be true, for both the propositions ‘Every- 
thing in Aristotle is true' and ‘Nothing in Aristotle is true' may 
be false at the same time. Between two sub-contrary propositions 
the relation is such that if one of them is false, the other mufit 
be true, but both may be true at the same time. Thus if the 
proposition ‘Some men are God-fearing' is false, then the propo- 
sition ‘Some men are riot God-fearing' must be true, and vice 
versa. But both the propositions, ‘Some men are God-fearing' 
and ‘Some men are not God-fearing' may be true at the same 
time. It will be apparent now that contrary opposition rests 
upon the principle of contradiction, which may be symbolically 
expressed as ‘A is not both X and Y.' From this it follows that 
if A is X it is not Y, and if it is Y it is not X. But sub-contrary 
opposition rests upon the principle of excluded middle, which may 
be symbolically expressed as ‘A is either X or Y', which means 
that if A is not X it is Y and if it is not Y^ it is X. 

The relation between two contradictory propositions is such 
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that if one of them is true, the other must be false, and if one 
of them is false, the other must be true. Thus contradictory 
opposition rests upon the principles of contradiction and excluded 
middle at the same time. Thus if the A proposition, ‘All Mussal- 
mans are brave’ be true, then the O proposition, ‘Some Mussal- 
mans are not brave’, must be false. Again if the former proposi- 
tion be false, then the latter must be true. Similarly if the E 
proposition, ‘No philosophers are practical men’ be true, then 
the I proposition, ‘Some philosophers are practical men’ must be 
false. In the same way if an E proposition is false, then the 
corresponding I proposition must be true. 

Between two subaltern propositirfns the relation is such diat 
if the universal proposition is true, then the corresponding particu- 
lar is also true, but not conversely ; that is, if the particular pro- 
position be true, then the corresponding universal propositio i j i^ r^eed ^ 
not he true. •Again, of two subaltern propositions, if the particular 
be false, then the corresponding univers al must be false, but not 
conversely } that is, if the universal be false, then the corresponding 
particular need not he false . Thus if the A proposition, ‘All lovers 
of virtue are lovers of theological disputation’ be true, then the 
corresponding I proposition, ‘Some lovers of virtue are lovers of 
theological disputation’ must also be true. But if the 1 proposi- 
tion *Some men are happy’ be true, then the corresponding A 
proposition ‘All^men are happy’ need not be true. Again if the 
proposition ‘Some cows are carnivorous’ be false, then the proposi- 
tion ‘All cows are carnivorous’ must also be false. But if the 
proposition ‘All men are happy’ be false, then the proposition 
‘Some men are happy’ need not be false. Similarly we may 
illustrate the relation between E and O propositions. Let us take 
the two propositions ‘No graduates are illiterate’ (E) and ‘Some 
graduates are not illiterate’ (O). It will be apparent that if the 
above E proposition be true, then the O proposition is also true. 
But if the proposition ‘Some flowers are not red’ (O) be true, the 
proposition ‘No flowers are red’ need not be true. Again if the 
proposition ‘Some men are not two-footed’ be false, then the 
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proposition ‘No men are two-footed’ must also be false. But if 
the proposition ‘No men are musical’ be false, then the proposition 
‘Some men are not musical’ need not be false. 

Irue oppqsition exists between propositions which cannot be 
true together, that is, which are incompatiblc.J^f we take opposi* 
don in this sense, then there are only two 
Tnip oppuaition. kinds of opposidon, viz., contrary opposition 
pnd contradictory opposition, that is, opposi- 
tion lietween A and E and also between A and O and between 
E and I, as shown in Aristotle’s Square of Opposidon. In that 
case sub-contrary opposidon ^ and subaltern opposition cannot, 
strictly speaking, be regarded as opposition proper, because I and 
O may be true together, and in the same way A and I as well 
as E and O can be true at the same time. So Bosanquet, follow- 
ing Aristotle, regards .sub-contrary opposition as no opposition at 
all. ^ But in our discussion wc have followed the usual practice 
of logicians. Though sub-contrary opposidon and subalternation 
are not oppositions proper, yet a distinction exists between sub- 
contraries and subalterns which ought to be exhibited. Opposition 
has come to include all re* tons between propositions having thd 
same subject and predicate but differing in form, whether such 
relations arc incompatible or compatible. ^Though contrary and 
contradictory relations are the main types of opposition, yet since 
contradiction involves contrariety and also goes beyond it, it may 
be regarded as more effective than contrariety to disprove the 
truth of a proposition. Contrary propositions may admit of a 
mean between them, as the propositions ‘All men are happy’ and 
‘No men are happy’ do, and therefore both may be false. -But 
contradictory propositions allow no such mean and therefore 6ne 
of them must be true and the other false, e.g., ‘All negroes are 
black’ and ‘some negroes are not black’. So contrary propositions 
cannot both be tme at the same time but may both be false, but 
contradictory propositions can neither both be true nor both be* 
false at the same time. 
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According to some logicians there are three types of opposi- 
tion, namely, Contrariety, Contradiction, and Sub-contrariety, 
They hold that opposed propositions must 
Subalternation. differ in quality. ]^ut subaltern propositions 
differ only in quantity, but not in quality. 
But it seems that if subaltern propositions are not to be regarded 
as opposed to* each other then sub-contrary propositions should 
also be similarly regarded because sub-alterns and sub-contraries 
are not incompatible and may be true at thu same time, as we 
have ^eady pointed out. 

\jffe may now provide a chart to show how the doctrine of 
opposition is a doctrine of immediate inference: 

If A is true, E is false ; I true, O false. 

If E is true, A is false ; I false, O true. 

If I is true, A is doubtful, E false, O doubtful. 

If O is true, A is false, E doubtful, I doubtful. 

If A is false, E is doubtful, I doubtful, O true.' 

If E is false, A is doubtful, I true, O doubtful. 

If I is false, A is false, E true, O true. 

Tf O is false, A is true, E false, I true. 

We may now note in passing that between two singular propositions 
having the same subject and predicate but differing in quality, the only 
kind of opposition that can exist is contradictory 
opposition ; e,g,, * Socrates is honest' (A) and 

Opposition of sin- *Socrates is not honest’ (E). Such an opposition 

gular propositions. jg called aecondeery opposition. In this case if we 

af&rm one of the propositions we are bound to 
deny the other, and if we deny one we are bound to affirm the other, 
that is, if one is true the other is false and vice versa, Keynes points 
out that even in the case of singular propositions the ordinary squares 
of opposition can be obtained by quantifying the predicates. Thus of 
propositions in which ‘Browning’ is the subject and ‘obscure’ the predicate, 
we have the following four forms : — ‘Browning is always obscure’ (A), 
‘Browning is never obscure’ (E) (contrary), ‘Browning is sometimes obscure' 
(I) (subaltemate), ‘Browning is sometimes not obscure’ (0) (contradictory). 
But if a singular proposition is interpreted in different ways by quantify- 
ing the predicate, it ceases to be a singular proposition, because the 
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subject no lObger remains a wholt indivUihlt. Though this is true, such 
manipulation of singular propositions is not useless, because ‘Browning is 
obscure’ does mean that he is obscure at times but not always* 

Opposition of propositions is. mainly a formal distinction a nd not-js 
matg|[jg^jy^e, as has been clearly brought out by the"p?einous discussion* 
We may also bemark th^t since the truth of 1 follows from the truth 
of 4 truth of 0 from that of E, if the two contrary propositions 

A and S were true together, it would follow that the contradictories A 
and p as well as E and I became true together, which is absurd. We 
have previously held that contradictory opposition 
exists between A and 0 and also between E and 
/Contradiction and I. But if ^Soerates is honest’ and ‘Socrates is not 

contrarie^ further honest’ are contradictories, then A and B may be 

considered. contradic4)rie8 at times. So we may say that 

two propositions having the same subject and 
predicate, whether they differ both in quality and quantity or only in 
quality, may be contradictories, if the positing of one involves the sublating 
(it the other and the sublating of one involves the positing of the other. 
A complex proposition can be contradicted by another complex proposi- 
tion. Thus the proposition ‘He came here and saw me’ can be contradicted 
by the complex proposition ‘Either he did not come here or he did not 
see me’. Similarly if we take the meaning into consideration and not the 
form only, then two affirmative propositions can be contraries, e.y., 'This 
flower IB green' (A) and ‘This flower is red* (A). If one of the proposi- 
tions is true then the other ' false, but both may be false, since the 
iflower may be yellow. We have already remarked that a proposition is 
not denied by its contrary as effectively as by its contradictory^ 

The doctrine of opposition has been extended by traditional logic to 
hypothetical propositions also. We have already stated that such proposi- 
tions assert a relation of content and are abstract, 
and when they are expressed in the denotative 
form they deviate from the ideal, buit still they 
may be so expressed. Let us first consider the 
abstract forms and then the concrete forms of 
hypothetical propositions, to find out how 'the 
doctrine of opposition has been applied to thehi. 
The hypothetical proposition may be expressed by 
the symbol Tf X then Y’, or ‘If S is M, it is P’. Then we have the 
following four propositions : — (A) If X then Y, or If S is M it is P ; 
(E, contrary) 4f X then not Y. or if S is M it is not P ; (I, subaltern) 
If X thep perhaps Y, or if S is M it may be P; (0, contradictory) If 
X then not necessarily Y, or If S is M it need not be P. ‘ We may exemplify 
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the distinction by a concrete example : If the stone is material it occupies 
space (A); if the stone is material it does not occupy space (£); if the 
stone is material it may occupy space (I) ; if the stone is material it need 
not occupy space (0). Let us now consider the hypothetical proposition 
when expressed in the denotative form : — 

(A) If any S is M that S is always P; 

(£) If any S is M that S is never P (contrary) ; 

(I) If an S is M that S is sometimes P (subaltern) ; 

(0) If an S is M that S is sometimes not P (contradictory)^ 

A concrete example is : If any man is honest he is always trusted' 
(A) ; if any man is honest he is never trusted (£) ; if some men are 
honest they are sometimes trusted (I) ; if some men are honest they are 
sometimes not trusted (0). Of the abo^, the I and the 0 propositions 
can also be expressed as *If some men are honest they may be trusted’ 
and *If some men are honest they need not be trusted’. 

We need not consider how the doctrine of opposition has been applied/ 
to disjunctive propositions by traditional lo^ic. 

Eductions 

We have already seen that opposition is a- process of imme- 
diate inference, as the truth or falsity of one proposition is 
implied by, or follows from, the truth or 
General remarks falsity of other propositions having the same 

on eduction or im- subject and predicate but differing either in 
mediate inference. , 

quantity or m quality or in both. We have 

already remarked that in immediate inference the implication of 

one proposition is brought out by another proposition, that is, in 

it the conclusion follows from a single judgment. Wc may now, 

having discussed opposition, consider other kinds of immediate 

inference, known as Eductions, “Eductions are those forms of 

immediate inference by which, from a given proposition, accepted 

as true, we educe other propositions differing from it in subject, 

in predicate, or in both, whose truth is implied by it” (Wei ton). 

Eductions are of four main varieties, viz., (i) Conversion, (2) 

Ohversion, (3) Contraposition, and (4) Inversion'. But some- 

^material processes of immediate inference are sSbb called educ- 
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tions. In centering eductions we are not oencttned widi 
tautolt^ous propositions such as S is S, or with propositions 
which are self-contradictory, e.g., S is not S. Every categorical 
proposition has two terms, the subject and the predicate, which 
are generally symbolised by S and P. These terms suggest as 
their negatives not-S and not-P, which we shall express by the 
symbols S' and P' respectively. So a categorical proposition 
suggests to our minds foiu: terms, and in every such proposition 
two of the above terms must be present. Further, as we have 
already noted, we shall use the symbols S a P for All S is P, 
S e P for No S is P, S i P for Some S is P, and S o P for Some 
S is not P. The proposition •P a S will imply All P is S, and so 
on. The proposition S' a P' will imply ^1 not-S is not-P, and 
so on. With these observations we may now consider conversion, 
obversion, contraposition and inversion which are the main types 
of formal immediate inference. 


1. Ocmverrioii 

“A proposition is converted, when its subject is made the 
predicate, and vice versa, its quality (affirmative or negative) 
remaining unchanged’ (Joseph). Conversion 
Nature ot con jjjyg requires the terms of the original pro- 
position to be transposed in the conclusion: 
S, which is the subject of the given proposition, becomes the pre- 
dicate of the conclusion, and P, which is the predicate of the 
^ven proposition, becomes the subject of the conclusion. The 
original proposition is called the convertend and the conclusion 
is called the converse. In converting a |fropo8ition we must 
observe the following two rules : (i) The converse must be^ the 
same in quality as the convertend’, (s) No term must be dis- 
tributed in the converse if it was not distributed in the convertetid. 
(But a tem distributed in the convertend may be either distri- 
buted or undistributed.-in* the converse). 

When converted, A becomes I, S a P when converted yields 
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P i S as the oondusion. From All S is P we get Some P is S 
by conversion. ‘All Mussalmans are brave’ 
(convertend), ‘Some brave men are Mussal- 
mans’ (converse). In conversion the predicate 
term, like the subji^ct term, is read in exten- 
sion. Keynes says, “In the process of 
converting a proposition, however, the exten- 
sive force of the predicate is made prominent, 
and an import is given to the predicate 
similar to that of the subject.” Thus if the predicate of a pro- 
position is an adjective, it has to be reduced to a substantive 
before conversion, j Thus by converting the proposition ‘Socrates 
is wise’ we get the conclusion ‘A wise man is Socrates’. The 
predicate term ‘wise’ in the original proposition was an adjective, 
but as the subject of the converse it has become a substantive. 
Similarly ‘All men are mortal’, when converted becomes ‘Some 
mortal things are men’. /*‘A11 monkeys are animals’, when 
converted, becomes ‘Some animals are monkeys’. In this case 
the predicate term of the original proposition is a substantive 
and its denotative significance is apparent, and such a proposition 
can be converted with greater ease than a proposition which has 
an adjective as its predicate term.| We should also remember 
that to educe one proposition from another we have to reduce 
the premise to its logical form. Thus the proposition ‘A stitch 
in time saves nine’ has to be reduced to its logical form, viz., 
‘All stitches in time are things that save nine stitches’, from which 
we may draw the conclusion ‘Some things that save nine stitches 
are stitches in time’. By conversion we get an interpretative 
proportion as the conclusion. 

^The above examples show that formally we cannot get an 
A proposition as the conclusion by converting A. If we passed to 
an A proposition by conversion from an A proposition, we must 
have transgressed a rule of conversion. Take the proposition ‘All 
S is P. The first rule requires that by converting it we must 
arrive at an aflBrmative proposition as our conclusion. In the 


Conversion of A 
propositions. For- 
mally we convert 
A per accidens 
or by limitation. 
Sometimes know- 
ledge of fact may 
enable us to con- 
vert A simply. 
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given proposition, P, which is the predicate of an aiBrmative 
proposition, is not distributed, and Ae second rule requires that 
since it is not distributed in the original proposition, it must not 
be distributed in the conclusion. In conversion the subject of 
the original' proposition becomes the predicate of the conclusion 
and the predicate of the given proposition becomes the subject 
of the conclusion. Now P, which is undistributed in the given 
proposition and is its predicate, must be the subject of the con- 
clusion when converted and must be undistributed there. The 
conclusion must also be affirmative, the original proposition being 
affirmative. So the legitimate conclusion becomes ‘Some P is S*. 
Thus we find that by converting an A proposidon we get an I 
proposition as the conclusion. So the conversion of A is said t o 
be per aeddens or by limitation./ The conclusion and the premise 
in this case are not equivalent propositions. I Conversion of A 
involves a loss in the fulness of the meaning of the original 
proposition. {By converting ‘All monkeys are animals’ we get the 
condusion ‘Some animals are monkeys’/ But by reconverting the 
condusion we cannot get back to the original proposition. ‘Some 
animals are monkeys’, when converted, becomes ‘Some monkeys 
are animals’, which is n^i the same as the original proposition 
‘All monkeys are animals’. (Though formally it is not possible 
to pass from A to A by conversion, yet in some .cases, where the 
subject and the predicate are co-extensive terms, our knowledge 
of facts may enable us to do so.j Thus the proposition ‘All 
equilateral triangles are equiangulm*’ yields the condusion ‘All 
equiangular triangles are equilateral’. But we cannot, even in this 
case, without knowledge of geometry, have an A proposition as 
the conclusion purely on formal grounds.^ Similarly ‘Chatham is 
the elder Pitt’ (A) yields the conclusion ‘The elder Htt is Chatham’ 
(A). So also the proposition ‘Demosthenes and Cicero are the 
greatest 'orators of antiquity’ (A) yields the condusion ‘The 
greatest orators of ant^uity are Demosthenes aiul Cicero’. "The 
conversion of [^opositions may be studied formally, with symbols 
iof terms, but when real terms, replace die symbols they must 
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affect the judgment, and our treatment of it in conversion.” 
Formal treatment is sound within its limits, but we have seen in 
the course of our discusaon that form and matter are not 
separable. What is form in one case ^s matter in another. We 
must be careful in converting an A proposition, because very 
often the conversion of A leads to fallacy. Granted that it is 
true that all idle men are poor, it is not true that all poor men 
are idle. Similarly we cannot pass from the proposition ‘All 
unemployed men are unhappy’ to the conclusion that ‘All un- 
happy men are unemployed. So the conversion of A should, as 
a rule, be per accidens or by limitation, though in some cases 
our material knowledge may justify us in converting A simply, 
that is, passing to an A proposition from an A proposition by 
conversion.! But if we adhere strictly to the formal rules of con- 
version we can never convert A simply ; its conversion must in 
every case be by limitation. 

(E converts to E. From S e P we get P e S by conversion. 
No S is P (convertend). No P is S (converse). ‘No cows are 
carnivorous’ (premise), ‘No carnivorous animals are cows’ (conclu- 
sion). Simple conversion of E is possible, 
because an E proposition distributes both S 
and P and we are justified in distributing 
them in the conclusion. ‘No S is P’ means 
that ‘All S’s are other than all P’s’, and 
therefore we may say justly that ‘All P’s are 
other than all S’s’, that is, from ‘No S is P’ 
we can pass on to the conclusion ‘No P is S’.^From the proposi' 
don ‘No God-fearing men are unhappy’ we may pass on to the 
conclusion that ‘No unhappy men are God-fearing’. Since the 
attribute of being unhappy and the attribute of being God-fearing 
are absolutely incompadble, that is, one is absolutely different 
from the other, every object denoted by one of the terms 
different from every object denoted by Ae other term. ^ the 
case of an E proposition, the subject and the predicate terms 
being absolutely different, the relation between them is reciprocal. 


E converts to E 
and therefore the 
conversion of E is 
simple. In this 
case the conver- 
tend and converse 
are equivalent pro 
positions 
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Thus both the convertend and the converse in an E proposition 
are equivalent propositions, that is, just as we can pass from 
No S is P to No P is S, so also we can pass from No P is S to 
No S is P.J 

( I converts to L Here also conversion is simple. S i P when 
converted becomes P i S. Some S is P (convertend). Some P is S 
(converse). ‘Some Hindus are God-fearing’ (premise), therefore 
*Some God-fearing men are Hindus’. In the case of an I propo- 
sition both the subject and the predicate are 
undistributed, and therefore when we pass 
from S i P to P i S, there is no transgression 
of the rules of conversion. Both P i S and 
S i P are affirmative propositions, and in 
both of them both P and S are undistributed. 
'‘Some diamonds are black, therefore some black things are 
diamonds’. As in the conversion of E, so here the premise and 
the conclusion are equivalent propositions. Though this is true, 
the conversion of I does not always yield a happy result.^ From 
‘Some men arc teachers’ we may pass on to the conclusion ‘Some 
teachers are men’, but here the conclusion suggests th^ there 
may be teachers who are not men, which is false. (Welton 
remarks that “when we speak of the simple conversion of I, 
we do not mean that ‘some’ denotes the same proportion of the 
total denotations of the subjects of both convertend and converse’’.^ 

1^0 cannot be converted. As it is necessary that if the 
convertend be negative, the conclusion must also be negative, if 
we convert S o P, we have to pass to a 
negative conclusion, viz., P o S. ^ If we 
convert ‘Some S is not P’, we have to establish 
either the conclusion ‘Some P is not S’ or the 
conclusion ‘No P is S’. But this is not 
possible, for S, which as the subject of a 
particular proposition, is not distributed in the premise, becomes 
distributed in the conclusion as being the predicate of a negative 


0 cannot be con- 
verted. But know- 
ledge of facts may 
enable us to pass 
to an 0 proposition 
from an,0 proposi- 
tion. 


I converts to I 
Here also conver- 
sion is simple and 
the convertend and 
converse are equi- 
valent propositions. 
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proposition ; but this is forbidden by the second rule of conversion. 
Thus from the proposition ‘some men are not wise’ we cannot 
pass on to the conclusion ‘some wise things are not men’.j Simi* 
larly from the proposition ‘some ania^als are not carnivorous' 
we cannot pass on to the conclusion that ‘some carnivorous things 
are not animals’. So also from the proposition ‘some men are 
not teachers’ we cannot pass on to the conclusion ‘some teachers 
are not men’. 

Sometimes however material conversion of O is possible, just 
as sometimes the simple conversion of A is justified on the 
ground of material knowledge.^ Thus from the proposition ‘some 
masons are not freethinkers’ we can pass on to the conclusion ‘some 
freediinkers are not masons’. Similarly we can pass from the 
proposition Vlsome men are not black’ to the conclusion ‘some black 
things are not men’^ ‘Some S is not F means that the attributes 
connoted by some Sare incompatible with the attributes connoted 
by all P. It does not mean that all P’s arc other than all S’s. 
So Some S is not P and All P is S may be tsue at the same time. 
(TTie proposidons ‘Some men are not wise’ and ‘All wise things 
are. men’ may be true together. To sum up the result from the 
formal point of view, A converts per accidens, E and I simply, 
and O not at all. ^ 

The rules for the conversion of A, I, and E proposidons may 
be illustrated by Euler’s diagrams (See page 137). 

A, as we have previously seen, is represented by diagram (i) 
or (ii). In diagram (i) P and S are obviously co-extensive, i.e., 
we know not only that all S is P but also that all (and therefore 
also some) P is S. But in diagram (ii) only some P is S. But 
there is nothing in the form of the proposidon ‘all S is P’ to tell 
us whether it is represented by diagram (i) or diagram (ii); and 
that being so, all that we are jusdfied in saying about P is what 
is common to the two cases, viz., that some P is S., f.e., A con- 
verts to I. 
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An I proposition may be represented by any of the first four 
diagrams. Here again, in diagram (i) and (iii) all, and therefore 
some, P is S, but in diagrams (ii) and (iv) only some P is S ; and 



once more, being given that some S is P, we are only justified 
in affirming of P what is common to all the four possible cases, 
viz., that some P is S.. i.e., I converts to I. 

E is represented always by diagram (v), from which it is 
plain that the classes S and P have nothing in common, and 
thus that no P is S., ix., E converts to E. 

O is represented by diagrams (iii), (iv) and (v), but here, we 
can say notiiing about P that holds good of all three cases, and 
therefore O cannot be converted. For diagram (iii) shows all P 
as being S. diagram (v) no P as being S ; and these two are 
inconsistent with eadi other. 



IjS the groundwork of deductive logic 

2. Obvendon 


“Obversion is a process of immediate inference in which the 
inferred proposition (or obverse), wt^st retaining the original 
subject, has for its predicate the contradictory 
The general of the predicate of the original proposition 

imture of obver- olfyertendf' (Keynes). Obversion is also 

called Permutation, Equipollence, Infinitation, 
Immediate Inference by Privative Conception, or Contraversion. 
In obversion the original proposition or the premise is called the 
obvertend and the conclusion the obverse. The rule of obversion 
is, “Negate the predicate and change the quality, but leave the 
quantity unaltered” (Welton). By obverting A we get E:S a P 
(obvertend). S e P' (obverse) ; All S is P (premise). No S is not-P 
(conclusion). From the proposition ‘Barkis is 
A obverts to E. willing’ we get the conclusion “Barkis is not 
not-willing’ by obversion. ‘All virtuous men 
are happy* (obvertend), “No virtuous men are not-happy* (con- 
clusion). 


The obverse of E is A: S e P (obvertend), S a P' (obverse). 
No S is P when obverted becomes All S is not-P. ‘No men are 
perfect’ (obvertend), ‘All men are not-perfect’ 
E obverts to A. (obverse). When obverted, the proposition 
“No triangles are four-sided’ yields the con- 
clusion ‘All triangles are not-four-sided’. 


I obverts to O. S i P becomes S o P' when obverted. Some 
S is P (obvertend). Some S is not not-P 
(obverse). ‘Some men ai:e rich’ (obvertend), 
‘Some men are not not-rich’ (obverse). 


I obverts to 0. 


O obverts to I. S o P becomes S i P' when obverted. Some 
S is not F (obvertend). Some S is not-P 
(obverse). ‘Some flowers are not red’ (ohver- 
tend), ‘Some flowers are not-red’ (obverse). 


O obverts to T. 
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We can, in obversion, replace a formal contradictory by a 
material contradictory, provided that there is no change in the 
meaning. Thus instead of saying that ‘Barkis 
tn^icto^iayTe « “o* not-wming’ we may say that ‘BarkU is 
replaced by, . a not unwilling’. Similarly we can replace 
tory if the mean- proposition No men are non-mortal by 

ing remains the the proposition ‘No men are immortal’. But 

same. . . . <vt • * 

the proposition No virtuous men are not- 

happy’ cannot be replaced by the proposition ‘No virtuous men 

are unhappy’, because ‘unhappy’ has not the same meaning as 

‘not-happy’ and is not the contradictory of ‘happy’. Similarly 

‘Some men are not-rich’ cannot be replaced by the proposition 

‘Some men are poor’, because ‘poor’ is not the contradictory of 

‘rich’ and so it does not possess the same significance as ‘not-rich’. 

Since every positive proposition can be negatively expressed, 
Welton, like Mill, holds that obversion should 
not be regarded as a form of immediate 
Iv regarded as a inference, because it does not involve any 
mode of inference. movement of thought, the obverse being 
merely the verbal transformation of the 
obvertend. If this is coiiceded, then even conversion ceases to be 
a form of immediate inference, because it involves simply the 
transposition of terms. We may point out however that when 
an obvertend is given, it is not always clear what its obverse 
should be. Obversion also requires some mental activity, however 
slight. And in Logic it is not a question of the amount of mental 
activity expended, but a question of reasonableness involved in 
an act of passing from one proposition on to another. 

Obversion of affirmative propositions rests upon the principle 
of contradiction. If a thing is P, it cannot 


Obversion right- 
Iv regarded as a 
mode of inference. 


Relation of ob- 
version * to princi- 
ples of -contradic- 
tion and excluded 
middle. 


be not-P. Obversion of negative propositions 
rests upon the principle of excluded middle, 
according to which if a thing is not P, it k 
not-P. i 
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Obversion is a reciprocal process, since we can always pass 
from a proposition to its obverse and back from the obverse to 
the original proportion. Thus by obverting 


Obvertend and 
obveree are equi* 
Talent propositions. 


All S is P we get No S is not-P as the obverse, 
and if we obvert this again we c^n return to 
the original proposition, the obverse of No S 


is not-P being All S is P. So in obversion the obvertend and the 


obverse are equivalent propositions. The obverse always means 


the same thing as the obvertend, though they differ in expression. 
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Bain speaks of material obversions, e.g., ‘Warmth is agreeable' 
(obvertend), ‘cold is disagreeable’ (obverse); ‘happiness is good’ 
(obvertend), ‘misery is bad’ (obverse). But 


^ Material obver- 
aion is not obyer- 
sion proper. 


such material obversions cannot be regarded 
as examples of obversion proper, since in them 
the obvertend and the obverse are both affir- 


mative propositions. 


The rules of obversion, like those of conversion, may be 
illustrated by Euler’s diagrams (see page 140). 

In obversion we want to know the relation between S and 


not-P. 


A propositions are represented by diagrams ^) and (ii), in 
both of which it is plain that there is nothing in the class S which 
falls outside the class P; i.e., No S is not-P. 

I propositions are represented by diagrams (i), (ii), (iii) and 
(iv). In (iii) and (iv) some S is identical with some P and is 
therefore not not-P ; in (i) and ^), as we have already seen. No 
S is not-P, i.e., all (and therefore some) S is other Aan not-P, 
i.e., all (and therefore some) S is not not-P. Here we are only 
justified in stating what N common to all four cases, mz., that 
some S is not not-P. 


E propositions are represented by diagram (v). Here evidently, 
all that belongs to the class S falls outside the class P ; i.c., all 
S is not-P. 


O propositions are represented by diagrams (iii), (iv) and (v). 
We now see that in ^ii) and (iv) part of the class S is not included 
in die class P, i.e., some S is not-P ; in (v) we have already seen 
that all S is not-P, from which it follows that some S is not-P ; 
taking what is common to all these cases, we therefore hav^ that 
some S is not-P. 


Obverted conyendim 

If we first convert a proposition and then obvert it, we get 
what is known as obverted conversion, which is thus a process of 
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reasoning involving both conversion and obversion. Let us take 
the proposition AU S is P. Its converse is Some P is S, and its 
obverted converse Some P is not not-S. Thus the obverted con- 
verse of S a P is P o S'. No S is P (d^iginal proposition), No P 
is S (converse), All P is not-S (obverted converse) : thus the obverted 
converse of S .e P is P a S'. Some S is P (original proposition). 
Some P is S (converse). Some P is not not-S (obverted converse): 
thus the obverted converse of S i P is P o S'. Some S is not P 
cannot be converted, being an O proposition ; having no converse 
it can have no obverted converse. 

Contraposition 

^^Contraposition may be defined as a process of immediate 
inference in which from a given proposition another proposition 
is inferred having for its subject the contra- 
dictory of the original predicate^^ (Keynes).. 
Contraposition is not an independent form of 
immediate inference, but* a combination of 
obversion and conversion. It rests upon the 
same fundamental principles of thought upon 
which obversion and conversion rest. The 
conclusion which is obtained by contraposi- 
tion is called the contrapositive \ there is iio corresponding name 
in general use for the original proposition, which however might 
be (and by some writers is) designated the contraponend. If we 
first obvert a proposition and then convert it, we get the contra- 
positive. This process of obversion and conversion is called con- 
version by negation as well as contraposition. Thus the converted 
obverse of a proposition is called contrapositive, but if we obvert 
this again we get what is called the obverted contrapositive, or 
as Keynes calls it, the full contrapositive. What we have desig- 
nated the contrapositive he distinguishes as the partial contra- 
positive. Older logicians gave the name of contrapositive to what 
we have called obverted contrapositive or full contrapositive on 
the ground that since contraposition is a form of conversion, the 


Contraposition is 
a combination of 
obversion and con- 
version. Distinc- 
tion between con- 
trapositive (or par- 
tial contrapositive) 
and* obverted (or 
full) contraposi- 
tive. 
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quality of the premise and of the conclusion should be the same, 
and that only when the converted obverse is again obverted is 
the quality of the conclusion the same as that of the original 
proposition. But we need not restrict the name contrapositive 
to what we have called obverted or full contrapositive. We may 
however make a distinction between simple contrapositive and 
obverted or full contrapositive. Since the quality of the original 
proposition is the same as that of the full contraposidve, the latter, 
as ^stinguished from the simple contrapositive, provides us with 
symmetry. We shall regard ‘simple’ or ‘partial contrapositive’ as 
synonymous with ‘contrapositive’. Now let us see what results, 
contraposition yields. 

S a P — ^All S is P (original proposition or premise), S e P' — 
No S is not-P (obverse), P' e S — ^No not-P is S (contrapositive, 
or converted obverse or partial contrapositive), 
^Contraposition ot p/ ^ S'— All not-P is not-S (obverted contra- 
positive or full contrapositive). Let us illus- 
trate the above by a concrete example; All whales are warm- 
blooded (original proposition or premise). No whales are not-warm- 
blooded (obverse). No r'ot-warm-blooded creatures are whales 
(contrapositive). All not-warm-blooded creatures are other than 
whales (obverted contrapositive or full contrapositive). 

S e P— No S is P (premise), S a P'— All S is not-P (obverse), 
P' i S — Some not-P is S (contrapositive), P' o S' — Some not-P is 
not not-S (obverted contrapositive or full con- 
^ Contraposition of trapositive). As a concrete example take — No- 
horses are carnivorous (original proposition),. 
All horses are non-carnivorous (obverse), Some non-carnivprous 
creatures are horses (contrapositive). Some non-carnivorous crea-< 
tures are not other than horses (full contrapositive). 

S o P — Some S is not P (premise), S i P' — Some S is not-P"- 
(obverse),.?' i S — Some not-P is S (contrapositive), P' o S' — 
Some not-P is not not-S (full contrapositive). 
^ Contraposition of This may be illustrated' by the following 
example: — Some flowers are not green (pre- 
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raise), Some flowers are non-green (obverse), Some non-green 
things are flowers (contrapositive). Some non-green things are not 
other than flowers (full contrapositive). 


S i P— Some S 

I cannot be * 
'ContrapoBed. 


% 

is P (original proposition), S o P' — Some S 
is not not-P (obverse). This, being an O 
proposition, cannot be converted, and there- 
fore I cannot be contraposed. 


Contraposition 
and obversion are 
artificial but not 
on that account 
useless 


Contraposition, like obversion, is artificial, since it has recourse 
to negative terms. Though this is true, contraposition does 
represent our actual thinking and therefore 
is not useless. According to De Morgan, if 
we know that S is P, we also know that not-S 
is not-P, and not-P not-S. Therefore he 
argues that contraposition is useless. We do 
not deny that every form of immediate inference is simple, and if 
we have the premise we can easily find out what the conclusion 
is to be. Yet contraposition is not useless, and we shall discover 
its utility when we consider inductive inference, in which negative 
Instances are as valuable as positive ones. We should also note 
that both contraposition and obversion are sometimes able to 
avoid the use of negative terms. Thus if the premise is ‘Any- 
thing that is S is F, it may be contraposed as ‘Anything that is 
not P is not S’. 


Since the contrapositive of S a P is either F e S or F a S', 
and that of S o P is either F i S or F o S', A and O are contra- 
^ ^ posed simply, because in them the premise 

contraposed simply, Rud the conclusion are the same in (quantity. 
E only by limita- But since the contrapositive of S e P is either 
F i S' or F o S', the premise and the conclu- 
■sion in the contraposition of E are different in quantity, and 
therefore the contraposition of E is per accidens or by limitation, 
Khe premise being universal and the conclusion particular. ^ 
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4. Inversion 

Keynes was one of the first to recognise Inversion as a distinct 
form of eduction. Previously logicians regarded it as a 
process of immediate inference not distinct 
from contraposition. But inversion may 
rightly be regarded as distinct from contra- 
position, since the results obtained by the two 
processes are not the same. We may follow 
Keynes in defining inversion as “a process of 
immediate inference in which from a given proposition another 
proposition is inferred having for its subject the contradictory of 
the original subject/^ Thus in inversion of a proposition with S 
as its subject, not-S is to be the subject of the conclusion. To 
obtain this result we may begin by converting the original propo- 
sition, so that we may get S in the predicate ; obversion of this 
new proposition, as we already know, gives us a proposition whose 
predicate is not-S, and if we can convert this again, we obtain a 
proposition of which not-S is the subject, which is what we require. 
We might alternatively start by obverting the original proposition, 
from which by alternau conversion and obversion we obtain the 
obverted contrapositive with not-S in the predicate: where con- 
version of this is possible, we again obtain a proposition whose 
subject is not-S. We thus find that inversion, like contraposition, 
is a combination of the two main processes of eduction, obversion 
and conversion. The original proposition is called the invertend 
and the conclusion the inverse. Inversion requires that not-S 
should be the subject of the conclusion, but its predicate may be 
either P or not-P. When the subject is not-S aqd the predicate 
IS not-P we have what Keynes calls full inversion, but when the 
subject is not-S and the predicate is P we have what he calls partial 
inversion. As the full inverse is the obverse of the partial inverse, 
Welton ^ives it the name of obverted inverse. Welton provides 
the following rule of inversion, which accords with the description 
'given above — ^^Convert either the obverted converse or the obverted 

Yo 


General nature of 
inversion explained. 
Distinction between 
partial inverse and 
full inverse. 
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contrapositive" Whether we begin with obversion or with conver- 
sion depends upon the circumstances of the case, as will be 
apparent from the examples below. 

We proceed to enquire whether A, E, I and O may all be 
inverted, and if so, by which process. 


Let us se'e if A can be inverted by beginning with conver- 
sion. From S a P — ^All S is P (premise), we have P i S — Some 
P is S (converse), and P o S' — Some P is not 
Inversion of A not-S (obveited converse). This being an 
O proposition cannot be converted again. 
Thus A cannot be inverted if we , begin with conversion. Let 
us see what happens if we begin with obversion. We have S a P 
— All S is P (premise) ; S e P' — ^No S is not-P (obverse) ; P' e S — 
No not-P is S (contrapositive) ; P' a S' — ^All not-P is not-S 
(qbverted contrapositive); (by conversion) S' i P' — Some not-S is 
not-P (obverted inverse or full inverse) ; (by further obversion) 
S' o P — Some not-S is not P (inverse or partial inverse). The 
following is a concrete example* All ^i^tuous men are happy 
(premise) : No virtuous men are non-happy (obverse) ; No non- 
happy men are virtuous (contrapositive) ; All non-happy men 
are non-virtuous (obverted contrapositive) ; Some non-virtuous 
men are non-happy (obverted inverse or full inverse) ; Some non- 
virtuous men are not happy (inverse or partial inverse). 


Let us now see what happens if we try to invert E by 
beginning with obversion. From S e P — No S is P (premise), we 
have S a P' — All S is not-P (obverse) ; 

, _ P' i S — Some not-P is S (contrapositive) ; 
explained P o S — Some not-P is not not-S (obverted 

contrapositive). This being an O proposition 
cannot further be converted. So we cannot invert E if we begin 
with obversion. Let us therefore begin with conversion. Tlien 
we have ; S e P— No S is P (premise) ; P e S — ^No P is S (converse) : 
p a S' All P is not-S (obverted converse) ; S' i P — Some not-S 
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is P (inverse or partial inverse) ; S' o P' — Some not-S is not not-P 
(obvcrted inverse or full inverse). The following is a concrete 
example: No cruel man is praiseworthy (premise): No praise* 
worthy man is cruel (converse) ; All praiseworthy men are non- 
cruel (obverted converse) ; Some non-cruel men are praiseworthy 
(inverse or partial inverse); Some non-cruel men are not other 
than those who are praiseworthy (obverted inverse or full 
inverse). 

I and O cannot be inverted. S i P if obverted becomes 
S o P', but S o P' cannot be converted, being an O proposition. 

Again S» i P if converted becomes P i S, 
I and O proposi which when obverted becomes P o S' ; but 
™ again, being an O proposition, cannot 

be converted. So I cannot be inverted by 
either method. S o P, being an O proposition, cannot be convert- 
ed. If we begin with ohversion, it becomes S i P', which being 
converted becomes P' i S; P' i S obverts to P' o S', but this , 
being an O proposition, cannot be converted again. Thus O can- 
not be inverted at all. 

In conclusion We may point out that the partial inverse of 
A being S' o P (some not-S is not-P), P is distributed in the con- 
clusion, as it is the predicate of a negative proposition, though 
it is not distributed in the premises S a P (All S is P). Thus the 
inversion of A apparently involves a flaw. But the inverse S' o P 
is obtained by obversion and conversion, which are valid processes 
of reasoning, and therefore the inversion of A is regarded by 
Keynes as legitimate. But this view is difficult to accept. It 
should also be observed that both A and E invert to I and O. 
Accordingly, inversion is always per aeddens or by limitation, 

SdneUems oi Hypothetical Proposltioiig 

Hypothetical propositions, when they are to be converted, 
obverted, contraposed or inverted, should be expressed in their 
denotative form. Thus hypothetical propositions, when they are 
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reduced to the denotative form and are truly conditional, provide 
us with the four traditional forms, viz., If any S is M, then 
always that S is P (A) : If any S is M, then never that S is P (E) ; 
If an S is M, then sometimes that S i^ P (I) ; If an S is M, then 
sometimes that S is not P(0). 

Let us now see how the processes of eduction apply to 
Eductions of hypothetical propositions. We first give a 
list eductions from A:— 

If any S is M, then always, that S is P (premise). 

If any S is M, then never, that S is not P (obverse). 

If an S is P, then sometimes, that S is M (converse). 

If an S is P, then sometimes not, that S is not M (obverted 
converse). 

If any S is not P, then never, that S is M (contrapositive 
or partial contrapositive). 

If any S is not P, then always, that S is not M (obverted 
contrapositive or full contrapositive). 

If an S is not M, then sometimes not, that S is P (partial 
inverse or inverse). 

If an S is not M, then sometimes, that S is not P '(full inverse 
or obverted inverse). 

Eductions from E: — 

If any S is M, then never, that S is P (premise). 

If any S is M, then always, that S is not P (obverse). 

If any S is P, then never, that S is M (converse). 

If any S is P, then always, that S is not M (obv. conv.). 

If an S is not P, then sometimes, that S is M (contra- 
positive or partial contrapositive). 

If an S is not P, then sometimes not, that S is not M (obv. 
contrapositive or full contrapositive). 

If an S is not M, then sometimes, that S is P (partial inverse 
or inverse). 
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If an S is not M, then sometimes not, that S is not P (full 
inverse or obv. inv.). 

Eductions from I: — 

If an S i4 M, then sometimes, that S is P (premise). 

If an S is M, then sometimes not, that S is not P (obverse). 

If an S is P, then sometimes, that S is M (converse). 

If an S is P, then sometimes not, that S is not M (obv. coav.;. 

Eductions from O: — 

If an S is M, then sometimes not, that S is P (premise). 

If an S is M, then sometimes, that S is not P (obverse). 

If an S is not P, then Sometimes, that S is M (contraposi- 
tive or partial contrapositive). 

If an S is not P, then sometimes not, that S is not M (obv. 
contrapdsitive or full contrapositive). * 

Other Eductions 

There are certain cases of immediate inference which cannot 
strictly be regarded as formal, and cannot be expressed by 
symbols. Such inference* have been called material immediate 
inferences as distinct from formal immediate inferences. We may 
consider these eductions now. Among the forms of immediate 
inference which we are now going to consider there are three 
material forms and the remaining two, namely, change of relation 
and modal consequence may be regarded as more or less formal. 
We shall first take up the material forms of immediate inference 
and then consider the two remaining forms of formal inference. 

1. Inference by Addedi Determinante 

In inference by added determinants we add the saipe 
qualification to both the subject and the predicate of a proposi- 
tion, and* hold the result of our operation to be true, on the 
strength of the truth of the original proposition. According to 
Keynes, 'Immediate inference by added determinants is a process 
of immediate inference which consists in limiting both the 
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subject and the predicate ot the original proposition by means 
of the same determinant.” All P is Q, All AP is AQ. A negro 
is a fellow creature ; therefore a su&ring negro is a suffering 
fellow-creature. A mango is a fruit therefore a sweet mango 
is a sweet fruit. Leibnitz expresses this inference by mathemati 
cal symbols:- e,g,, “If A=B and L=-M, then A-|-L=B+M”. 
This is admissible, provided that the sign (=) is not taken to sig- 
nify equality but merely to denote the logical copula ‘is’, and that 
the sign (-h) simply implies a connexion of elements, and not a 
mathematical addition of units. Keynes gives a proof of the 
formal validity of the inference, P^is Q, .*. AP is AQ. Thus: 
AP is a sub-class of P, but P is Q, .-. AP is Q. But AP is also 
A ; AP is both A and Q ; i.e., AP is AQ. But the truth 
of the inference by pdded determinants, as it depends upon 
knowledge of facts, cannot properly be expressed by symbols, 
the truth of which holds good universally. We cannot pass from 
the proposition 'An ant is an animal’ to the conclusion that *A 
large ant is a large animal’. Similarly we cannot conclude that 
'a good teacher is a good man’ from the premise that 'a teacher 
is a man’. From the above discussion it is clear that the 
validity of inference by added determinants rests upon a know- 
ledge of facts and as such it is a material form of immediate 
inference. 


2. Immediate Inference by Complex Conception 

In this kind of inference, “the subject and predicate of a 
given proposition are used to qualify in some way the same term. 
and thus complex concepts are formed that are made subject 
and predicate of a new proportion’*. Keynes says, “Immediate 
inference by complex conception is a process of immediate 
inference which consists in employing the subject and the predi- 
cate of the original proposition as parts of a more complex 
conception”, e.g., Physics is a science, therefore physical treatises 
are scientific treatises. The dog is an animal, therefore the head 
of a dog is the head of an animal. In such inferences the subject 
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and the predicate of the original proposition become adjectival 
ip the conclusion, and form parts of more complex conceptions. 
Thus according to this mode of inference, if P is Q, it follows 
that whatever stands in a certain relation to P stands in the 
same relation to Q. 

,The validity of immediate inference by complex conception, 
like that of immediate inference by added determinants, does 
not rest upon purely formal grounds but upon knowledge of 
concrete facts. Thus from the proposidon ‘A cat is not a dog’ 
we cannot pass on to the conclusion that ‘the owner of a cat is 
not the owner of a dog’. Similarly from the proposition 'Horses 
are animals’ wc cannot pass on to the conclusion that ‘The greater 
number of horses is the greater number of animals’. Similarly 
we cannot say that since Protestants are Christians, the majority 
of Protestants are the majority of Christians. 

Material eductions ought to lx: treated of in the special 
branch of logic known as the logic of relatives, and not in con- 
nection with formal immediate inferences. Material inference 
shows that “arguments are not all built on the principle of 
American watches, with interchangeable parts, so that terms from 
one may be transferred to another without interfering with the 
working of the inference ; and that the study of the inference, 
like the study of life, is largely a matter of examining types, 
though there are a certain number of common forms, which recur 
identically in diverse contents”. Even in studying syllogism, 
which is the ideal type of formal inference, we cannot ignore 
the consideration of facts. 

3. Immediate Inference by Oonveise Belation 

This process is analogous to ordinary conversion, but pro- 
perly belongs to the logic of relatives. In such an inference we 
pass from one statement of relation to another, that is, from 
the relation in which S stands to P to the relation in which P 
stands to S. Thus the subject and the predicate of the original 
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proposition are transposed in the conclusion. Examples are: S 
IS greater than P, therefore P is less than S. S is to the right 
of P, therefore P is to the left of S. S is to the east of P, there- 
fore P is to the west of S. Alexander is the son of Philip, there- 
fore Philip is the father of Alexander. Sita is the wife of Ram, 
therefore Ram is the husband of Sita ; etc. Such inferences are 
not possible without knowledge of the implications of the relations 
involved. The distinction between formal and material inference 
is not absolute, but is made for the sake of convenience. The 
kinds of material inference illustrated above are treated of in 
the logic of relatives. 

Two other usually recognised forms of immediate inference 
may be discussed briefly. 

(4) Immediate Inference by Change of Relation is the process 
whereby we pass from a categorical to a hypothetical or a dis- 
junctive proposition, or from a hypothetical to a disjunctive or 
a categorical proposition, or from a disjunctive to a hypothetical 
or a categorical proposition, e.g., All S is P (categorical), therefore 
If anything is S it is P (hypothetical). Rainy weather is wet 
weather, therefore If the weather is rainy, it is wet. Every S 
is either P or Q (disjunctive), therefore Any S that is not P is Q 
(categorical). Every man is either intelligent or non-intelligent, 
therefore Every man being not intelligent is non-intelligent. Every 
flower is cither white or not-white (disjunctive), therefore If any 
flower is not white it is not-white (hypothetical). Similarly, If 
a man is honest he is trusted (hypothetical), therefore A man 
being honest is a man who is trusted (categorical). We need 
not givje more examples. But a word of caution is necessary ; 
in passing from a proposition of one relation to a proposition 
of another relation, the meaning of the original proposition is 
liable to suffer distortion, so care must be taken to avoid it. 

(5) Immediate Inference by Modal Consequence or Inference 
by Change of Modality is analogous to subaltern inference. In 
this variety of immediate inference we can pass from the validity 
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of the apodeictic or necessary judgment to the validity of the 
assertoric, and from that to the validity of the problematic judg- 
ment, but not vice versa. On the other hand, from the invalidity 
of the problematic judgment we can pass to the invalidity of 
the assertoric and necessary judgment, but not vice versa. Let us 
take the three propositions, S must be P (necessary), S is P 
(assertoric), S may be P (problematic). If the proposition S must 
be P is true, then the proposition S is P is true, and this being 
true, the proposition S may be P is also true. But if the pro- 
position S may be P is true, we cannot conclude that S is P, much 
less that S must be P. Ag^in if the proposition S may be P 
is false, then the propositions S is P and S must be P are also 
false. But if the proposition S must be P is false, then the other 
two propositions, S is P and S may be P, need not be false. 



CHAPTER 


w 

PUBE SYLLOaiSMS 
Definition and Nature of Syllogism 

Syllogism is the most important form of deductive inference- 
We have already discussed the different forms 
^Syl^Rism^e of immediate inference, and it is undeniable 

important form of that the elements of inference involved 
formal therein are not very important. Some there- 
fore have refused to regard immediate 
inference as inference proper. But we have pointed out that 
immediate inference involves some, even if only slight, move- 
ment of thought from the known to the unknown, or, at any 
rate, from that which is explicitly known to that which was only 
implicitly known, and therefore it should be regarded as inference. 
Syllogism on the other hand has, from the time of Aristotle, 
lieen regarded as the ideal form of deductive or formal inference. 
No one has ever refused to call it inference, though some logi- 
cians, such as Mill and his followers, have questioned the capa- 
city' of syllogistic inference to establish valid conclusions without 
the aid of induction. In a syllogism we draw a conclusion from 
two premises, not from one premise only as in immediate infer- 
ence. Every syllogistic reasoning requires three and only three 
propositions, two of which, called premises or implicants, are 
given; and the other is called the conclusion or the implicate. 
Further, the syllogism requires three and only three terms, A 
syllogism may be regarded either as an implication, in which 
case the propositions are called the implicants and the implicate, 
t>r it may be regarded as an inference, in which case the proposi- 
tions are called the premises or data and the conclusion. Syllo- 
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Syllogism defined 
and its nature e\ 
plained. 


gism is one of the demonstrative forms of 
Syllogi^ a de- inference, for within its limits its validity 
*** cannot be questioned; that is, from the 
formal point of view, the truth that it 
establishes on the basis of given truths has demonstrative cer- 
tainty. The etymological meaning of tlte term syllogism is 
'collecting together’, and this meaning is significant inasmuch as 
the elements of a syllogism are thought of together. 

Syllogism has been defined by Johnson as “an argument 
containing two premises and a conclusion, 
SylloRism defined involving between them three terms, each 

plwned* *'■ of whidi occiurs in two different proposi- 

' tions”. According to Joseph, “A syllogism is 

actually an argument in which, from |he given relation of two 
terms, in the way of subject and predicate, to the same thir d 
term, there follows necessarily a relation, in the way of subject 
and predicate, between those two terms themselves”. If we take 
the syllogism All M is P, All S is M, therefore All S is P, wc 
find that it consists of three propositions, of which the first two 
are the premises and the 'ast one is the conclusion ; and contains 
three terms. P, M and S. The term which is the predicate of 
the conclusion is called the major term, that which is the subject 
of the conclusion is called the minor term, and that which 
occurs in the premises but not in the conclusion is called the 
middle term. In the above example P is the major term, S the 
minor term and M the middle term. The proposition in which 
the major term occurs is called the major premise, and that in 
which the minor term occurs is called the minor premise ; in the 
conclusion both the major and the minor terms are present, v The 
major and the minor terms are called the extremes, because they 
form the extremitic;s of the conclusion. The relation between 
M and P, M and S, and S and P is in the way of subject aiid 
predicate. In the premises, S and P are related to the third 
term M in the wav of subject and predicate,' and in the conclu- 
sion S and P are related in the same way. 
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The* middle term mediates the conclusion by connecting the 
major and the minor terms. According to Bosanquet, the middle 
term may be regaixled as the “copula or grip 
Function of the which holds the cbnclusion together, made 
middle term. explicit and definitely stated”. It was sup- 

posed by older logicians that the major term 
has the largest extent, the minor term the least extent, and the 
middle term an extent intermediate between the two. In a syllo- 
gism in which all the propositions are universal affirmatives, i.e., 
A propositions (as in the above example), the extent of the major 
term is larger than that of the middle term, and ‘that of the 
middle term is larger than that of the minor. But in a 
negative syllogism this does not hold good. Take the syllogism, 
'No men are monkeys, John is a man, therefore John is not a 
monkey*. Here we cannot say whether the extent of the major 
term is larger or smaller than, or equal to, that of the middle 
term. The middle term is so called because it establishes a 
connection between the major and the minor terms, and thus 
mediates the conclusion. 

The examples show that each of the three terms of a syllo- 
gism occurs twice in an inference. The major term occurs in 
the major premise and the conclusion; the minor term occurs 
in the minor premise and the conclusion ; the middle term occurs 
in both the premises but not in the conclusion. 

Usuallv the major premise is stated first and then the minor 
premise, and the conclusion at the end. But in actual reasoning 
this order mav not be strictly followed, nor 
Order of proposi- is the order of the syllogism important. We 
not “imJortaSt”"""” cannot agree with Jevons when he makes the 
observation that the cogency of a syllogistic 
argument becomes apparent if the minor premise is stated first. 
The usual order is satisfactory, inasmuch as the major premise 
is generally universal and provides the general case of which the 
minor premise is but a particular application. Though the order 
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of the propositions in a syllogism has no logical significance, 
it may be of some rhetorical importance. The older logicians 
stated the conclusion, which they called the question, first, and 
the premise^, whidi they called the reason, afterwaids. The 
order followed was — 

Socrates is mortal (Question) 
because 

All men arc mortal ) 

• I (Reason), 

and Socrates is a man ' 

It was also customary to call the major premise the principle 
or proposition, the minor premise the reason or assumption, and 
the conclusion the deduction or collection. 

Syllogism is mediate deductive inference, in which the con- 
clusion can never be more general than the premises. The truth 
of the conclusion follows om the truth of the premises. Accord- 
ing to Welton and Monahan, “The whole 
force of a syllogbm depends upon the neces- 
sity with which the inferred proposition 
follows from those given as data, and this 
necessity must be evident from the mere 
form of the argument”. The conclusion of 
a syllogism, being derived from the premises, is not absolutely a 
new proposition. ’Iliough it follows necessarily from the pre- 
mises, nevertheless it goes beyond them ; but in formal inference 
the element of necessity is more important than the element 
of novelty. Syllogistic inference is similar to the multiplication 
of large numbers, in which the product, though a new number, 
is implied in the data and follows from them as a matter of 
course. In formal inference, we do not question the validity 


Syllogism a type 
of mediate infer- 
ence, in which the 
conclusion is never 
more general than 
the premises. 
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of the premises, which are accepted as true, 
In formal infer- °“>^ problem is to derive a conclusion 

ence the element of from them in conformity with the rules of 
hSirtSt ILn^Se syllogism. If tlite premises arc materially 

element of novelty. true, the conclusion also is materially true ; 

e.g., ‘All birds have wings, This sparrow is 
a bird, This sparrow has wings’. It may so happen 
that the premises are materially false while the conclusion is 
materially true. But this is accidental, and is a case of mere 
coincidence, not of necessity. For example, in, ‘All birds are 
rational. Men are birds, .*. Men are rational’, the conclu- 
sion is materially true, though the premises are materially false. 


The terms of a syllogism are called its remote matter, the 
propositions its proximate matter. “The matter of a syllogism is 
given in its terms, which vary according to the subject to which 
the argument refers. Its form consists in that relation of the 
terms by which they are united in two propositions necessitating 
a certain conclusion” (Welton). 


. The opposite of the syllogism is the Antilogism. Whereas in a 

syllogism all the three propositions must be consistent with one 

another and true together, in an antilogism the propositions cannot 

he true at once. Johnson gives the foUow- 

The opposite of ing example of the antilogism: ‘All tactful 

syllogism 18 anti- persons sometimes lie; Lord Grey is a tactful 
logism, the propo- ^ , 

sitions of which person ; Lord Grey never hes . If the propo- 

to^t^er sitions ‘Lord Grey is a tactful person’ and 

‘Lord Grey never lies’ are true, then the pro- 
position ‘All tactful persons sometimes lie’ cannot be true. Again 
if tile propositions ‘All tactful persons sometimes he’ and ‘Lord 
Grey is a tactful person’ are true, then ‘Lord Grey never lies' 
cannot be true. In the same way if the propositions ‘All tactful 
persons sometimes lie’ and ‘Lord Grey never lies’ are true, then 
‘Lord Grey is a tactful person’ cannot be true. Thus in an anti- 
logism the prt^sitions are together incompatible. 
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We may in passing remark that the syllogism, being a type of 
formal inference, can be represented by symbols. 

Syllogisms may be either pure or mixed. Pure syllogisms- 
are those in which the propositions are of 
Puro and mixed the same relation. Thus in a pure categori- 
^llogisms contrast- syllogism all the propositions are cate- 
gorical, in a pure hypothetical syllogism all 
the propositions are hypothetical, and in a pure disjunctive syllo- 
gism all the propositions are disjunctive. All pure syllogisms, 
whether categorical, disjunctive, or hypothetical, arc subject to 
the same rules, and the distinction between them is not important. 
Mixed syllogisms are (i) Mixed hypothetical, also called hypo- 
rlietico-categorical, (2) Mixed disjunctive, also called disjunctive- 
categorical, and (3) the Dilemma. The different forms of the mixed 
<iylIogism being subject to different rules, the distinction between 
them is important. In a mixed hypothetical syllogism, the major 
premise is hypothetical and the minor premise categorical. In a 
mixed disjunctive syllogism^ the major premise is disjunctive while 
the minor premise is categorical. In a dilemma, the major pre- 
mise is a compound hypt helical and the minor premise is dis- 
junctive, In this and the following chapter, we shall discuss the 
different forms of pure syllogisms, and shall devote a separate 
chapter to the consideration of the forms of mixed syllogisms. 

! i. Pure categorical ; 

2. Pure hypothetical 

1. Mixed hypothetical or 
1 hypothedco-categorical ; 

Mixed Syllogisms i 2. Mixed ^junctive or 

/ disjunctive-categorical ; 

3. Dilemma. 
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Axioms of Pure Syllogisms 


Axioms and rules 
of svlloj;:isnr are 
deductions from the 
nature of syllogistic 
reasoning. 


We are now in a position to state and explain the axioms 
and general rules of syllogisms. We must not suppose that 
these axioms ana general rules are presup- 
posed in syllogistic inference ; rather they are 
deductions from the nature of syllogistic 
reasoning. These principles are helpful, 
inasmuch as they enable us to test the cor- 
rectness of diflFerent pieces of syllogistic rea- 
soning. In syllogistic reasoning, we must remember, we are con- 
cerned not with the validity of premises and conclusion as 
such but with the validity of the whole process of reasoning 
involved. Therefore it has been called the logic of consistency, 
as opposed to inductive logic, which is supposed to be the logic 
of truth. But we shall find in the course of our discussion that 
a good deal of induction rests upon purely formal grounds, though 
at the same time it depends upon observation of, and experiment 
upon, facts. 

All reasoning, including syllogistic inference, depends upon 
the fundamental laws of thought. Every affirmative categorical 
Affirmative cate- syllogism rests upon the principle of identity. 

Take the syllogism, ‘All organisms are 
mortal. Human beings are organisms, there- 
fore Human beings are mortal’. In this 
argument the middle term ‘organisms’ is iden- 
tical with ‘mortal’ in one premise and with 
‘human beings’ in the other, and hence we 
can establish a relation of identity between 
‘human beings’ and ‘mortal’. By ‘identity’ however we here 
mean not absolute identity, but identity amidst diversity. Nega- 
tive categorical syllogisms rest upon the principle of contradiction. 
In the argument, ‘No negroes are white, Joseph is a negro, there- 
fore Joseph is not white’, the major premise asserts a separation 
between the middle term ‘negroes’ and the major term ‘white,’ 


crorical syllogisms 
rest on the prin- 
ciple of identity, 
negative ones on 

the principle of 

contradiction ; pure 
hypothetical syllo- 
gisms r^uire also 
the principle of 

Bufficient reason. 
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nvhile the minor premise asserts a relation of identity between 
\he middle term and the minor term ‘Joseph/ and therefore the 
conclusion asserts a relation of exclusion between the major term 
and the minor term. Thus in an affirmative syllogism the iden- 
tity between the extremes is established through the medium of 
the middle term, while in a negative syllogism the relation of 
exclusion is established between the extremes, because the middle 
term in one of the premises excludes one of the extremes, while 
in the other premise it is connected with the other extreme by a 
relation of identity. A pure hypothetical syllogism depends as 
much upon the principle of sufficient reason as upon the princi- 
ples of identity and contradiction. ‘If any man is a philanthro- 
pist, he is loved by many ; If any man serves other men in a 
disinterested manner, he is a philanthropist ; therefore If any 
man serves other men in a disinterested manner, he is loved by 
many,* is an example of a psire hypothetical syllogism which rests 
upon the principle of identity and that of sufficient reason. 

Various axioms of syllogisms have been proposed by logicians. The 
most famous is the *Dictum de omni et nullo* of Aristotle, which was 
supposed by him to be the giound of all syllogistic reasoning. But the 
axioms of syllogisms proposed by philosophers are 
goriwil”* Bvllogisms ivndamfntal, because they may be dedueti 

(pven by Whately ^he fundamental Ittwt of thought, such as the 

and Hamilton. law of identity, the law of contradiction, etc. 

They are therefore to be regarded as middle axioms derived from fhe 
fundamental ones. Before explaining Aristotle’s dictum, we may state 
the axioms proposed by Whately and Hamilton. Whately gives the fol- 
lowing two axioms upon which, according to him, all syllogistic reasoning 
is based : (a) *Tf two terms agree with one and the same third, ;(hey 
agree with each other.” (b) *Tf one term agrees and another disagrees 
with one and the same third, these two disagree with eaeh other.” Axiom 
(a) is supposed to be the basis of affirmative syllogisms, axiom (b) that ot 
negative syllogisms. Hamilton "gives the following axiom, which he calls 
”the supreme canon of categorical syllogisms” : 'Tn so far as two 
notions (notions proper and individuals) either both agree, or one agreeir^ 
the other does not agree, with a common third notion, in so far these 
notions do or do not agree with each other.” These axioms of Whately 
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and Hamilton are unassailable, but they cannot be regarded as supreme, 
as they are derived from the principles of identity and contradiction, of 
which they are only developed statements. They should not be called 
canons (>.e., rules), but middle axioms. There is no essential difference 
between the axioms of Whately and that of Hamilton. The only differ- 
ence is that Whately uses the terminology of the nominalists, while 
Hamilton uses ihat of the conceptualists. Hamilton’s single axiom sums 
up the two axioms of Whately. 

The axiom j^iven by Aristotle is known as the Dictum de 
Omni et nullo^ which is rendered in English by Welton and 
Monahan as — ^“Whatever is distributively 
explained*'* predicated, whether affirmatively or nega- 

tively, of any* class, may be predicated in 
like manner of anything which can be asserted to belong to that 
class.” The empty scheme of this axiom is M — ^P, S — ^M, S — ^P. 
This axiom requires that the middle term should be the subject 
of the major premise and the predicate in the minor. It also 
requires that the major premise should be universal and the 
minor affirmative, and that the conclusion should be affirmative 
if the major premise is affirmative, and negative if the major 
premise is negative. The dictum also requires that the middle 
term must be distributed in the major premise. Aristotle and 
his followers supposed that if a syllogistic reasoning docs not 
appear in the form required by the dictum, it should be reduced 
to that form in order that its validity may be proved. We may 
point out that Aristotle’s axiom, like those of Hamilton and 
Whately, is the development of the two fundamental laws of 
thought, viz., the law of identity and the law of contradiction, 
and should like them be regarded as a middle axiom. We shall 
6nd in the course of our discussion that a syllogistic reasoning 
may be valid even though it does not appear in the form required 
by the dictum. 

Mill finds fault with the dictum of Aristotle, which rests upon the 
class-inclusion theory of predication; that is, according to Aristotle the 
terms of every proposition are to be read in denotation. Mill argues that 


‘ De omni et nullo, literally = ‘Concerning all and none’. 
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general terms are usually read in connotation, and denotation depends 
upon connotation. Therefore the dictum of Aristotle has to be modified. « 
So according to Mill ‘Nota notae* (lit.^ ‘mark of a mark’) is a better 
„ dictum. This may be rendered in English either 

dirtum^Noto* Note^ “ "Whatever has any mark, haa that which 
which is preferred ^ mark of”, or as (2) “Whatever is a mark 

by Mill. of any mark, is a mark of that which this last is 

a mark of.” The first reading applies well to such a syllogism as, *A11 
men are mortal, Socrates is a man, therefore Socrates is mortal.* Here 
the major premise implies that the attributes of men are associated with 
those of mortals, the minor premise implies that Socrates possesses human 
attributes, and the conclusion implies that Socrates possesses the attributes 
of mortality. In other words Socrates has the mark of a man, and man 
has the mark of mortality or of* being mortal, and therefore Socrates 
has the mark of mortality. The second reading of the dictum is suited 
to syllogisms in which both the premises are universal, e.j/., ‘All men are 
mortal, kings are men, therefore kings are mortal.* In this case the 
major premise implies that the attributes of men are associated with the 
attribute of mortality, the minor premise implies that the attributes of 
kings are associated with those of men, and the conclusion implies that 
the kingly attributes are associated with the attribute of mortality. In 
other words, the attributes of kings are a mark of those of man, the 
attributes of man are a mark of the attribute of mortality, and therefore 
the attributes of kings are a of the attribute of mortality. 

General Buies or Canons of Syllogisms 

Logicians generally recognise six general rules of syllogism 
and three corollaries from them. Of the six rules, two refer to 
the nature of the syllogism, two to the distribution of terms 
in it, and the remaining two to the quality of the propositions 
of the syllogism. We may deduce them all from the dictunt of 
Aristotle explained above, by a slight generalisation of it. We 
may now explain these rules:— 7 

I. A syllogism must contain three and only three terms. 

II. A syllogism must consist of three and only three pro- 
positions. 

These two rules serve to define the syllogism as a particular 
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form of argument. They are not required to prove the validity 
of a syllogistic argument. We know that in 
The first two rules syllogistic reasoning we establish a relation 
between two terms in the way of subject 
and predicate, because these terms are related 
to a common third term in the premises in the way of subject 
and predicate. So in a syllogism there can be only three terms. 
Similarly a syllogism requires that a conclusion should be drawn 
from two and only two premises, and therefore there cannot be 
more or less than three propositions in a syllogism. An argu- 
ment may be valid if it contains tmore or less than three terms, 
or more or less than three propositions, but such an argument is 
not a syllogism. Thus we have seen that an immediate inference 
consists of only two propositions, yet it is a valid form of reason- 
ing. In the same way a train of syllogisms may be a valid 
form of reasoning, though it contains more than three terms and 
more than three propositions. 

H one of the terms of a syllogism is ambiguous, then it 
becomes equivalent to two terms, and strictly speaking the syllo- 
gism then presents us with four terms instead of three. If any 
term of a syllogism is ambiguous, it commits the fallacy of four 
terms, technically known as Quarternic Terminorum. Ambiguity 
of the middle term is frequent in syllogistic reasoning, and in 
this case the fallacy is commonly known as 
the fallacy of ambiguous middle. Similarly 
there may be the fallacy of ambiguous major 
or of ambiguous minor. The function of the 
middle term is to establish a relation between 
the two extremes, and if it is ambiguous, it 
faiU to discharge its proper function. It is an axiom of logic 
that in the same argument tiie same term must be used in the 
same sense wherever it occurs. TTie violation of this axiom leads 
to fallacious reasoning. The following two arguments show how. 


If any of the 
terms of a syllo- 
nsm is ambiguous, 
then there is the 
Fallacy of Four 
Terms or Quarter- 
nio Terminorum. 
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through the ambiguity of the middle term of a syllogism, fallacy 
is committed, (i) De Morgan gives the following example: All 
criminal actions ought to be punished by law; prosecutions for 
theft are criminal actions; therefore Prosecutions for theft ought 
to be punished by law. In this case the middle term ‘criminal 
action’ is ambiguous: in the major premise it means the com* 
mining of a crime, while in the minor it means a form of legal 
procedure. (2) The second example to illustrate the fallacy of 
ambiguous middle is provided by Joseph: No vegetable has a 
heart; a good lettuce has a heart; therefore a good lettuce is 
not a vegetable. In this case jhe conclusion is fallacious, because 
the middle term ‘h^art’ in the major premise means a particular 
kind of organ for maintaining the circulation of the blood, and 
the same term in the minor premise means the central part of 
the lettuce. In the chapter on deductive fallacies we shall illus- 
trate the fallacy of ambiguous major and of ambiguous minor. 

We have stared that the general rules of syllogism can be 
deduced from the dictum of Aristotle. The 
fiiKwo'rulesSrom provides for three and only three 

t^tle*^'*^**”* 0* terms and three and only three propositions. 

It says that whatever is predicated of a class 
can be predicated of anything belonging to that class. Thus 
whatever is predicated furnishes the major term, the class of 
which it is predicated is the middle term, and that which is 
included in the class is the minor term. Further, what is predi- 
cated of a class is stated by the major pt’emise, that something 
btelongs to the class is stated in the minor premise, and the 
conclusion predicates of that something what was orig inall y 
predicated of the class. 

III. The middle term must be distributed at least in one of the 
premises,— The function of the middle term 
Idn^***"** ** connect the extremes, and therefore it 

must have identical reference in the two pre- 
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raises ; but this can be secured only if it is distributed at least 
once. If the middle term is not distributed in either of the 
premises, then the part of its extensidta to which the major term 
.is related may be different from the part of its extension to 
which the minor term is related. If this happens, no connection 
can be established between the extremes. When the middle term 


The violation of 
this rule leads to 
the fallacy of un- 
distributed middle. 


is not distributed in either of the premises, 
we have the fallacy of undistributed middle. 
Thus we canryit draw any conclusion from 
the premises ‘Some animals are herbivorous’ 
and 'Some animals are carnivorous.’ Simi- 


larly from the premises ‘Some Indians are Hindus’ and ‘Some 
Indians are Moslems’, no conclusion can be deduced. If a con- 
clusion is drawn from such premises, it must be fallacious. This 
rule can also be proved by means of Euler’s diagrams. But 
Euler’s diagrams rest upon the assumption that the terms of a 
syllogism are always read in extension. 


As stated above, the rule that the middle term must be 
distributed in one of the premises may be illustrated by Euler’s 
diagrams. 


For, suppose we are given two premises such as 


All P is M, 
All S is M, 


in neither of which the middle term M is distributed (since it 
is here in each case the predicate of an affirmative proposition). 
Then the relations between S, M, and P require the following 
five diagrams to represent them: 
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If we now look at the circles representing S and we find 
that all the five possible relationships between them arc exempli- 
fied, and there can thcrciore be no conclusion, since any propo- 
sition stating 'a relation between S and P excludes at least one 
of the five relationships expressed by Euler’s five diagrams. 

Hence if the middle term is not distributed in either premise, 
there can be no conclusion. 


IV. No term may be distributed in the conclusion which is 


not distributed in one of the premises. —Syllogism requires that 


The fourth rule 
explained. 


the conclusion should not be more general 
than the premises, and if a term is distributed 
in the conclusion without being distributed 


in the premise in which it occurs, there is a likelihood of the 


conclusion’s being more general than is warranted by the premises. 
If the major term is distributed in the conclusion without being 


distributed in the major premise, we have the fallacy of illicit 
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Breach of this 
rule leads to the 
fallacy either of 
illicit process of the 
major or of illicit 
process of the minor 
term. 


process of the major, or illicit major. Thus if we draw the con- 
clusion ‘No horses are herbivorous* from the 
premises ‘All cow^ are herbivorous* and ‘No 
horses are cows*, mis, fallacy occurs, because 
the major term is not distributed in the 
major premise, where it is the predicate of an 
affirmative proposition, while it is distributed in the conclusion, 
where it is the predicate of a negative proposition. If the minor 
term i^ distributed in the conclusion without being distributed 
in the minor premise, there is the fallacy of illicit process of the 
minor, or illicit minor. Thus if we draw the conclusion ‘No 
mathematicians are capable of virtuh* from the premises ‘No poli- 
ticians are capable of virtue* and ‘Some mathematicians are poli- 
ticians,’ there is the fallacy of illicit process of the minor term, 
because it is not distributed in the minor premise, being the 
subject of a particular proposition, while it is distributed in the 
conclusion, being the subject of a universal proposition. 


V. From two negative premises nothing can be inferred . — 
If the relation between the middle term and the extremes be 
denied in the premises, then ^he conclusion 
cannot establish a relation between the 
minor and the major term in the way of 
subject and predicate. In such a case the middle term cannot 
establish any connection whatever between the extremes. Only 
when one of the extremes is connected with the middle term 


The fifth rule 
explained. 


can we, through that connection, infer its agreement with, or 
separation from, the other extreme. Thus from the premises 
‘No cows are carnivorous,* ‘No horses are carnivorous’, no conclu- 
sion can be drawn. Similarly from the premises ‘No Hindu is a 
German*, ‘No Moslem is a German,* no conclusion can be inferred. 


Jevons however argues that this rule cannot be accepted in 
in its bare form. He gives the following example, in which a 
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conclusion appears to be drawn from two 
JeJ 5 M®*that““ome negative premises: Whatever is not metallic 
times from tyvo is not capable of powerful magnetic influence ; 
a^^onclus?on*^p^i carbon is not metallic; therefore carbon is 
be inferred does not capable of powerful magnetic influence, 

not hold good. Here the conclusion is valid and it follows 

from the premises. We may give another similar example. From 
the premises, ‘Whoever is not honest is not happy. Politicians arc 
not honest,* we can draw^ the conclusion, ‘Politicians are not 
happy.’ But if we express these arguments symbolically, we find 
that they are in the form No not-M is P, No S is M, therefore 
No S is P. Here we have four terms instead of three. But by 
obverting the minor premise we obtain a syllogism in the form 
‘No not-M is P, All S is not-M, therefore No S is P.’ This argu- 
ment is valid, and one of its premises is negative and the other 
affirmative. Thus we find that the argument given by Jevons 
does not really start from two negative premises. Again from 
the premises, ‘John is not over 20 years of age, John is not under 20 
years of age,’ we may draw the conclusion that ‘John is 20 years 
of age.’ But this is no" in example of syllogistic reasoning. The 
conclusion in this case follows from a disjunctive major premise, ^ 
viz., that John is cither over 20 years of age or under 20 years 
of age or 20 years of age, but he is neither over nor under 20 
years of age, therefore he is 20 years of age. 

This rule also, like rule III, may be illustrated by Euler’s 
diagrams. 

Suppose wc have given as premises two E propositions — 

No P is M, 

No S is M, 

then the relationships between S, M and P are represented by 
the five diagrams shown hereafter (pp. 170-71). 

If we consider the circles representing S and P, we 
find that all the five possible relationships between them are 
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shown, and there can therefore be no conclusion, since any 
proposition stating a relation between S and P excludes at least 
one of the five relationships expressed by Euler’s five diagrams. 



(ii) 


Similarly it may be shown that no other possible pair of 
negative premises, whether EO or OO, can yield a conclusion 
as to the relation between S and P, whatever be the order in 
which the terms are arranged. 

VI. If one premise is negative^ the conclusion must be 
negative, and to prove a negative conclusion, one of the premises 
must be negative. — If the middle term is in agreement with one 


The sixth rule 
explained. 


of the extremes and is separated from the 
other, then the only relation which we can 
infer between the extremes is one of negation. 


Thus if M is in disagreement with P while it is in agreement 
with S, we can only infer that S and P are in disagreement. Thus 
if the premises be ‘A is not equal to B*, ‘C is equal to B’, then 
the legitimate conclusion is that C is not equal to A. From the 
premises ‘No sheep are ‘carnivorous’, ‘All my domestic animals 
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are sheep’, we can infer only a negative conclusion viz., ‘None of 
my domestic animals arc carnivorous.’ In the same way, if the 
conclusion asserts that the major term and the minor term are in 
disagreement, that is, a relation of negation exists between them,. 



(v) 

then such a relation can be inferred only when in the premises 
one of the extremes is in agreement, and the other in disagree- 
ment, with the middle term. If we want to establish the conclu- 
sion ‘No men are perfect,’ we can do so if the premises are ‘No 
anitnals are perfect’ and ‘All men are animals’. 
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the 


This rule can be deduced from the dictum of Aristotle. The 
dictum says that the major premise may be either affirmative or 
negative. It also lays down the condition 
that if the major premise is affirmative, the 
conclusion must 1^ affirmative, and if it is 
negative, the conclusion must be negative. 
Further it reqfuircs that the minor premise must be affirmative^ 
So by generalising the dictum we obtain the rule that if one of 
the premises is negative, the conclusion must be negative, and if 
the conclusion is negative, one of the premises must be negative. 


Deduction of 
sixth rule from 
Aristotle's dictum. 


From rules V and VI it naturally follows that when the 
premises are both affirmative, the conclusion must be affirmative, 
and to prove an affirmative conclusion both the premises must 
be affirmative. We have already seen that 
from two negative propositions nothing can 
be inferred, that when one of the premises is 
negative, the conclusion must be negative, 
and that when the conclusion is negative, 
one of the premises must be negative. So 
only when both the premises are affirmative, 
can the conclusion be affirmative and, when 
the conclusion is affirmative, both the 
premises must be affirmative. Aristotle's dictum also provides 
this in substance. It requires that the minor premise must be 
affirmative, and that when the major premise is affirmative the 
conclusion must be affirmative, but when the major premise is 
negative, the conclusion must be negative. This means that when 
both the premises are affirmative the conclusion is affirmative, 
and when one of them is negative the conclusion is negative. 
We may also point out that w^hen both the premises are affirma- 
tive, they assert that the middle term is in agreement with both 
the extremes. When the premises assert such agreement between 
the extremes And the middle term, the only conclusion we can 
infer is that the extremes are in agreement with each other. 
When A and B both agree with C, we can only infer that they 


When both the 
premises are affir- 
mative, the conclu- 
sion must be affir- 
mative, and to 
prove an affirma- 
tive conclusion 
the premises must 
be affirmative. 
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are in agreement with each other. Thus when the premises are 
'All violets are white, this flower is k violet,’ the legitimate con- 
clusion is that this flower is white. If X and Y are both equal 
to Z then X and Y are equal to each other. Again when the 
conclusion a^rts that there is agreement between the extremes, 
the premises from which it is inferred must also, assert that each 
of the extremes is in agreement with the middle term. Thus if 
the conclusion is A is B, the premises must be affirmative, e.g., 
C is B and A is C. 

The above six rules are more or less independent of one 
another, but the remaining ^three rules follow from them and are 
of the nature of corollaries. 


VII. From two particular premises nothing can be inferred.-^ 
li-both the premises are particular, then the possible combinations 


Seventh rule 
c' plained. 


are II, OO, 10, 01. If the premises are II, 
then thev do not distribute any of the terms. 
But rule III requires the middle term to be 


distributed at least once in the premises. If the premises are OO, 


then nothing can be inferred from them, according to rule V, 
which states that from two negative premises nothing can be 
inferred. If the premises are either 10 or OI, then any conclusion 
must be negative, according to rule VI, which states that if one 
of the premises is negative, the conclusion must be negative. If 
the conclusion is negative, then its predicate P, which is the 
major term, is distributed in the conclusion. But the fourth rule 
requires that if a term is distributed in the conclusion, it must be 
distributed in one of the premises. So if we draw a conclusion 
from lO or 01. it is necessary to distribute the major term in 
the major premise. Further, according to rule III, thd middle 
term must be distributed once in the premises. Thus two terms 


must be distributed in the premises, viz., the major term and the 
middle term, to warrant a conclusion ; but 10 or OI distribute 


between them only one term. If this term is die major term, 
then there is the fallacy of undistributed middle; if it is the 
middle term, then the major term remains undistributed in the 
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premises. Thus if from lO or OI any conclusion is inferred, 
there is the fallacy either of undistributed middle or of illicit 
process of the major term. Thus it is proved that from two 
particular premises nothing can be infe^ed. 

VIII. If one premise is particular, the conclusion must be 
particular. — ^If.one of the premises is particular and the other 
universal, the possible combinations arc AI, AO, lA, OA, El, 
EO, IE, OE. Of these EO and OE yield no 
Pule VIII ex- conclusion because both the premises are 
negative. AI and lA each distribute only one 
term, which according to rule III must be the middle term. So 
neither the major nor the minor term' can be distributed in these 
combinations if the middle term is distributed. Therefore, if the 
conclusion is universal, the minor term is distributed in the con- 
clusion without being distributed in the minor premise, involving 
the fallacy of illicit minor. AO, OE, El, IE each distribute two 
terms. In each of these combinations, one of the premises being 
negative the conclusion must be negative ; that- is, in the conclu- 
sion, P. the major term, must be distributed. Therefore in the 
premises two terms must be distributed, viz., the major term 
and the middle term. If the conclusion is universal, then the 
minor term is distributed in the conclusion, and must therefore 


be distributed in the premises. But each of the above combina- 
tions distributes only two terms, and these, as we have pointed 
out, should be the major and the middle term. Therefore in 
these combinations there is no room to distribute the minor term 


in the premises. Therefore the minor term cannot be distributed 
in the conclusion ; that is, the conclusion must be particular. 
Thus if one of the premises is particular, the conclusion must 
be particular. 

' . IX. From a particular major and a negative minor, nothing 
can be inferred. — ^If the minor premise is negative the major 
must be affirmative, according to rule V. 
ale IX explained, major premise is particular as 

well, the major term is not distributed there. But since one of 
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the premises is negative, the conclusion must be negative, neces- 
sitatmg the -distribution of the major term in the conclusion, 
Inhere it is the predicate of a negative proposition. Thus if a 
conclusion i 3 drawn from a particular major premise and a 
negative minor premise, there is the fallacy of illicit major. Thus 
if the major premise is particular and the minor negative, there 
cannot be any conclusion. 

When the major is particular and the minor negative, the 
possible combinations are the following: lA, IE, OE, OO. Of 
these OE and OO yield no conclusion, as both the premises are 
negative. 10 yield no concision, both the premises being parti- 
cular. If a conclusion is drawn from IE it must be negative, 
in which case the major term is distributed in the conclusion. 
But in the major premise I, the major term is not distributed. 
So, if a conclusion be drawn, the fallacy of illicit major is com- 
mitted. Thus we find that from a particular major and a negative 
minor nothing can be inferred. 

As we have already pointed out, rules VII, VIII and IX are 
mere corollaries from tl other six rules. Rules I and II are 
purely descriptive, that is, they state what the elements of a 
syllogism are, and are hot rules for proving the validity of a 
syllogistic reasoning. So the main rules arc four in number, viz., 
two rules for distribution — rules III and IV, which state that the 
middle term must be distributed once at least in the premises, 
and that no term should be distributed in 
and*^I may k - conclusion which was not distributed in 
garded as funda- the premises ; and two rules of quality-r^ules 
V and VI, which provide that from*, two 
negative premises nothing can be inferred, that if a premise is 
negative the conclusion must be negative, and that a negative 
conclusion necessitates a negative premise. We may aUo remaiii 
that rules IV and V may be shown to be involved in rule m, 
and rule VI in rule V ; but we need not enter into intricacies 
to show how the four main rules imply one another. 
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Welton states that each of the two following pairs of rules: 
may be regarded as fundamental, viz ., — 

(1) (a) The middle term must be distributed at least in one 
of the premises ; 

(b) To prove a negative conclusion requires a negative premise. 

(2) {a) No term may be distributed in the conclusion which 
is not distributed in a premise ; 

(b) To prove a negative conclusion requires a negative premise. 

According to Bain, when a conclusion is inferred from two singular 
propositions, the argument is not syllogistic. In such a case we can only 
have a compound proposition. Thus such an argu- 
Some remarks on ment as ‘Plato is the author of the Pp7)uhhr, Plato 
the view of Bain jg an Athenian, therefore an Athenian is the au/thor 

tn^ s^lkT^ism*^^^*^*^^" is not really an argument but a 

compound proposition, viz., ‘Plato, who is the 
author of the Sepuhlic, is an Athenian’, But if this is allowed, then such 
an argument as ‘All men are mortal. All men are rational, therefore Some 
rational beings are mortal,’ may also be regarded as a compound proposition, 
VIZ., Men, who are mortal, are ration^. Jevons holds that in the conclu- 
sion of a syllogism all the terms ought to be stated. Thus from the 
premises ‘Potassium floats on water. Potassium is a metal,’ he draws ther 
conclusion, ‘Potassium metal is potassium floating on water.’ But this view 
cannot be accepted. The conclusion of a syllogistic reasoning must be a 

new proposition. Though it follows from the premises, it is not a mere 

summary of them. Further, in every reasoning there must be some move- 
ment of thought from the known to the unknown, but this is not apparent 
in the interpretation of the syllogism given by Jevons. Further, the middle 
term should occur only in the premises, and not in the conclusion, in 
syllogistic reasoning. But Jevons’s interpretation does not satisfy this 

condition. His view that syllogistic reasoning is nothing but substitution 

cannot, therefore, be conceded. 

Syllogisms are distinguished in figure according to the position 
of the middle term. “By the figure of a syllogism,” says Keynes, 
“is meant the position of the terms in the 
Figu^ defined premises.” Four figures are recognised by 
rtated. logiaans. Aristotle however did not recognise 

the fourth figure, which was first recognised 
by Galen, die famous physician, and is therefore named 
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the Galenian figure. In the first figure the middle term is the sulh 
ject in the major premise and predicate in the minor. The form 
of this figure is therefore M — ^P, S— M, S— P. In the second figure 
the middle term is the predicate in both the premises, and its form 
is P — ^M, S — [M, S — ^P. In the third Ggure the middle term is the 
subject in both the premises, and its form is M — ^P, M — S, S— P. 
The fourth figure is the reverse of the first figure ; in it the , 
middle term is the predicate of the major premise and subject in 
the minor. The form of this figure is P — M, M — S, S— P. 


“By the mood of a syllogism is meant the quantity and quality 
of the premises and conclusic^^^ (Keynes). According to Joseph, 
“Syllogisms are distinguished in mood accord- 
Mood defined ; ing to the quantity and quality of the propo- 
sitions composing them.” In each figure 16 
combinations of premises are possible accord* 
ing to quality and quantity, viz., AA, AE, AI, AO, EA, EE, El, 
EO, lA, IE, II, 10 , OA, OE, OI, OO, and each of these yields 
four possible moods. Thus from AA we may have the moods 
AAA, AAE, AAI, AAO; similarly from AE we may have four 
possible moods and so on. Thus in each figure 64 (16 x 4) moods 
are possible. Therefore lu the four figures together the number 
of possible moods is 64x4=256. Bu we shall find that of these 
only 24 moods are valid, and others will be found invalid when 
tested. A mood which is valid in one figme may he invalid in 
another figure. Thus AAA (All M is P, All S is M, .-.'All S is P) 
is a valid mood in the first figure. But AAA in the second figure 
(All P is M, All S is M, .•. All S is P) is not a valid mood, since 
it involves the fallacy of undistributed nuddle. We shall finrf 
hereafter that of the 24 valid moods only 19 are ^fundamental. 


Valid Moods of the Tint Figure 

Every figure has its special rules. The special rules of the 
frst figure are : (i) the minor premise must be affirmative ; (a) the 
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major premise mubt be universal. We re- 
member that the form of the first figure is 
M — ^P, S — ^M, S — ^P. Now if the minor pre- 
mise is not affirmative, that is, if it is negative, 
then the major pliipmise must be affirmative 
(rule V), in which case the major term, as 
the predicate pf an affirniiative proposition, will not be distributed 
in the major premise. But again, if the minor premise is nega- 
tive, the conclusion must be negative (rule VI), and in it the 
major term, which is its predicate, must therefore be distributed. 
Thus if the minor premise is negative, there is the fallacy of illicit 
process of the major term. Therefpre the minor premise must 
be affirmative. If the minor premise is affirmative, then the middle 
term, which is the predicate of the minor premise, is not distribut- 
ed there. It must therefore (by rule III) be distributed in the 
major premise, of which it is the* subject. And to distribute its 
subject the major premise must be universal. 

We may point out that these special rules of the first figure 
can be deduced from the dictum of Aristotle, which is the basis 
of the first figure. It provides that whatever is predicated of a 
claps distributively, whether affirmatively or negatively, may be 
predicated in like manner of anything belonging to that class. 
Thus according to the dictum, the major premise must make a 
predication about a class, and therefore it must be universal. The 
minor premise states that something belongs to that class, and 
therefore must be affirmative. 

Let us now determine the valid moods of the first figure with 
the help of the general rules and the special . rules of the figure. 

We have seen that according to quantity and 
The valid moods quality sixteen combinations of the premises 
dltemined"* possible, viz., AA, AE, AI. AO, EA. EE, 

these EE, EO, OE. OO yield no conclusion, according to the 
general rule V, which states tliat from two negative premises no 


The special rules 
of the first, figure 
stated and pioved. 
They follow from 
the dictum of Aris- 
totle. 
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conclusion can be drawn. 1 1, lO, OI yield no conclusion, accbnl> 
ing to the general rule VII, which states that from two particular 
premises no conclusion can be drawn. I£ yields no conclusion, 
according to the general rule IX, which states that from a particu- 
lar major and a negative minor no conclusion can be drawn. Of 
the remaining combinations, AE, AO, lA, OA are not allowed by 
the special rules of the first figure. Thus AA, AI, EA, El alone 
can yield valid conclusions in the first figure. From AA we may 
draw two conclusions, viz., A and I. Thus from All M is P, All 
S is M we may draw the conclusions All S is P and Some S is P. 
From AI we can draw the conclusion I. Thus from All M is P, 
Some S is M we obtain the conclusion Some S is P. From EA 
we may have E and O as the conclusions. The premises No M 
is P, All S is M may yield the conclusions No S is P and Some 
S is not P. El yields the conclusion (5. From the premises No 
M is P, Some S is M we may draw the conclusion Some S is not 
P. Thus the valid moods of the ^rst figure are AAA, AAI, All,, 
EAE, EAO and EIO. Of these, AAI and EAO are called the 
weakened syllogisms of the first figure, because in these cases the 
premises allow A and E as conclusions respectively. These 
weakened moods are also called subaltern moods, since the con- 
clusions in these cases are aubalterns of A and E, which are valid 
conclusions. So only four moods being fundamental and in- 
dependent in this figure, some logicians recognise only these four 
in.stcad of six : viz., AAA, EAE, AI I, EIO. These are technically 
known as Barbara, Celarcnt, Darii and Ferio respectively. In each 
of these mnemonic words the vowels represent the propositions of 
the syllogism. We may now illustrate the four main moods of 
the first figure by concrete examples: — 

1. AAA (Barbara) — All lions are tawny. This animal is d lion, 
.'. This animal is tawny. 

2 . EAE (Celarent) — ^No roses are green. All the flowers on 
my table are roses, .■. None of the flowers on my table is green. 

3 . All (Darii) — ^All sheep are herbivorous. Some animals are 
sheep, .•. Some animals are herbivorous. 
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4 . £10 (Ferio)— No n^oes are white. Some Africans are 
negroes, Some Africans are not white. 


Valid Moods of the Second ngnre. 


We may now proceed to discoverVthe valid moods of the 
second figure. We must first state the specud rules of the second 
figure. These are: (i) one premise must be 
of®**^** jSid negative ; (a) the major premise must be 

figure stated and universal. In the second figure, (whose form 

proved. p — g — g — middle term is the 

{predicate in both the premises, and so, if neither of them is 
negative, the middle term will remain undistributed, which is 
contrary to general rule III. Therefore one of the premises 
must be negative in the sepond figure. Now if one of the premises 
is negative, then the conclusion will be negadve according to 
general rule VI, and therefore the major term must be distributed 
«in the conclusion. Therefore it must also be distributed in the 
major premise (general rule IV). Now the major term is the 
subject of the major premise in the second figure, and can there- 
fore be distributed only if the premise is universal. 


. Which are the valid moods of the second figure? We have 
already found, while discussing the valid moods of the first figme, 
that of the sixteen possible combinations of 
Deteminstion of premises, eight may be rejected at once as In- 
aL ^^e**'*****^ capable of yielding any valid conclusion, 
according to the general rules. The remain- 
ing eight are AA, AE, AT, AO, EA, El, lA, OA. Applying the 
special rules of the second figure to these eight combinations, we 
find that only four of them can yield valid conclusions in this 
figure, viz., AE, AO, EA, El. From AE — P is M, No S is M, 
we may have two conclusions, E and O, viz., No S is P ahd Some 
S is not P. Similarly from the combination EA — ^No P is M, All 
S is M, we may have two conclusions, E and O, viz.. No S is P 
and Some S is not P. From the combination El — ^No P is M, 
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Some S is M we may draw the condusion Some S is not P. 
Similarly the combination AO — ^All P is M, Some S is not M, 
yields the condusion Some S is not P. Thus the valid moods of 
the second figvire are six in number, viz., AEE, AEO, EAE, EAO, 
EIO and AOO. In this figure, as in the first, there are two 
weakened syllogisms or subaltern moods viz., AEO and EAO, 
because in each' case the premises warrant an E proposition as 
the conclusion, and also because the truth of O follows from the 
truth of E, O being the subaltern of E. The following mnemonics 
stand for the four fundamental valid moods of this figure : — Cesare, 
Camestres, Festino, Baroco. The vowels of these words again 
stand, as shown, for the propositions of the syllogism. 

Just as the special rules of the first figure may he deduced 
from the dictum of Aristotle, the special rules of the second 
figure are supposed to rest upon the ‘dictum 

The special rales ^ diverso*, which may be rendered in 
of the second „ , 

figure can be English as — If a certain attribute can be 

dirtum** de^^veroo predicated (affirmatively or negatively) of 
every member of a class, any subject, of 
which it cannot be so predicated, does not belong to the class”. 
(Mansel). This dictum says that an attribute is predicated of a 
class, therefore it provides that one of the premises must be 
universal. It also says that there is to be a subject of which this 
attribute cannot be predicated. The dictum therefore requires 
that one of the premises is to be negative. 

We may now illustrate the main valid moods of this figure 
by concrete examples: — 

I. EAE (Cesare) — ^No featherless animals arc birds, '^All 
swans are birds, .*. No swans are featherless animals. 

a. AEE (Camestres)— All doves are meek. No crows are 
meek, .*. No crows are doves. 

3. EIO (Festino)— No scarlet flowers are *weet-8cented, Some 
flowers are sweqt-scented, Some flowers are not scarlet flowers. 
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4. AOO (Baroco) — All warlike men are spirited, Some Indians 
are not spirited, Some Indians are not warlike men. 

Valid Moods ol the Third Tigure 

We may now state the special rule^ of the third figure and 
prove them.> We must remember that the form of this figure 
is M — ^P, M — S, S — ^P. The special rules of 
The special rules this figure are : (i) the minor />remise must be 
Sited® Md^rovfdL** affirmative; (3) the conclusion must be parti- 
cular. If the minor premise is negative, the 
major premise must be affirmative (rule V), in which case 
the major term, which is the predicate in the major premise in 
this figure, cannot be distributed in the major premise. But if 
the minor premise is negative, the conclusion must be negative 
(rule VI), and the major term, as its predicate, must be distributed 
there. But according to rule IV, no term can be distributed in 
the conclusion without being distributed in the premises. There- 
fore if the minor premise is negative the fallacy of illicit major 
is committed. So it must be affirmative. Further, if the minor 
premise is affirmative, the minor term is not distributed in the 
minor premise, of which in this figure it is the predicate. It 
cannot therefore be distributed in the conclusion (rule IV). There- 
fore the conclusion must be particular. 

Let us now see which of the eight combinations of premises, 

AA, AE, AI, AO, EA, El, lA, OA, ran yield valid conclusions 

in the third figure. In this figure, AE and AO cannot yield 

any conclusion, because in each case the 

minor premise is negative. AA — All M is 
rie third figure. ^ i, . „ . . « n 

P, All M IS S, yields the conclusion Some S 

is P. AI— -All M is P, Some M is S, also yields the conclusion 

Some S is P. From EA— No M is P, All M is S, we may draw 

the conclusion Some S is not P. El — No M is P, Some M is S, 

yields the conclusion Some S is not P. lA — Some M is P, All 

M is S, yields the conclusion Some S is P. OA — Some M is not 
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P, All M is S, yields the conclusion Some S is not P. The valid 
moods of the third figure are therefore AAI, AH, EAO, EIO, 
lAI and OAO. There is no weakened syllogism or subaltern 
mood in this figure, since it allows only particular conclusions. 
The mnemohics that represent the valid moods of this figure are 
Daiapti, Disamis, Datisi, Felapton, Bocardo, Ferison. Here also 
the vowels of each of the mnemonics represent the propositions 
of the syllogism.* 

The special rules of the third figure are supposed to be based 

upon the dictum de exemplo, which is rendered into English as — 

“If anyfhing which is stated to lx;long to a 

certain class is affirmed to possess, or to be 
the third nRure are . v 

Slid to be baaed on devoid of, certain attributes, thfen those attri- 

the dictum de e\- ]jutes may be predicated in like manner of 
some members of that class”. (Welton). This 
dictum requires that the minor premise should state that some- 
thing belongs to a class, and therefore it must he affirmative ; 
and also that the conclusion should state that some attributes 
are to be predicated of some members of that class, which neces- 
sitates the conclusion’s Ndng particular. 

Let us now illustrate the valid moods of this figure bv concrete 
examples : — 

I. AAI (Darapti) — Socrates is a Greek, Socrates is wise, 
Some wise men are Greeks. 

(Here the two premises, though singular, are regarded as 
universal, because the subject term 'Socrates’ carries a definite 
meaning. Hence the conclusion is formally in the plural num- 
ber. ‘Some’ in Logic means ‘at least one.’) 

a. lAI (Disamis) — Some men are honest, All men are mdrtah 
Some mortals are honest. 

3. All (Datisi) — ^All birds are winged, Some birds arc musical, 
/. Some musical beings arc birds. 
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4. ElAO (Felapton) — ^No negroes are white, All negroes are 
uncivilised. Some uncivilised men are not white. 

5. OAO (Bocardo) — Some flowers are not red, All flowers 
are short-lived, Some short-lived obje<i|s are not red. 

6. EIO (Ferison)— No men are perfect. Some men are virtu- 
ous, .*. Some virtuous beings are not perfect. 

Valid Moods of the Fourth Figure 

We may now determine the valid moods of the fourth figure. 

We must remember that the form of the 
“ P-M, M-S, S-P, The 
stated and explain special rules of the fourth figure are ; (i) if 
the major is affirmative the minor must be 
universal; (2) if either premise is negative, the major must be 
universal ; (3) if the minor is affirmative, the conclusion must be 
particular. If the major premise is affirmative, then the middle 
term, which is the predicate of the major premise, will remain 
undistributed in that premise. It must therefore be distributed 
in the minor premise (general rule III), and as it is the subject 
of that premise it can be distributed there only if the minor 
premise is universal. Thus the first of the above rules is proved. 
Again, if one of the premises be negative, then the conclusion 
will be negative (general rule VI), and the major term, which is 
the predicate in the conclusion, will therefore be distributed 
there. It must therefore be distributed in the major 
premise. Now, in the fourth figure the major term is the 
subject of the major premise, and can be distributed in 
that premise only if it is universal. Therefore if one of the 
premises is negative, the major premise must be universal. Thus 
the second special rule is proved. Again, if the minor premise 
be affirmative, the minor term, which is the predicate of that 
premise in the fourth figure, is not distributed in the premise. 
Therefore it cannot be distributed in the conclusion (general 
rule IV). Hence the conclusion must be particular ; otherwise the 
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minor term, which is the subject of the conclusion, will be 
(hstributed there though it is not distributed in the minor premise. 
.Thus the third special rule is proved. 

Let us now see which of the eight combinations of premises,. 

' AA, AE, AI, AO, EA, El, lA, OA, yield 
conclusions in the fourth figure. In the 
fourth figure, AI, AO and OA cannot yield 
valid conclusions, according to the special rules of this figure. AI 
and AO are not allowed by the first special rule. OA is not 
allowed by the second special rule. From AA — ^All P is M, All 
M is S, we may have the conclusion Some S is P. From AE — 
All P is M, No M is S. we may have two conclusions, viz., No 
S is P and Some S is not P. From lA— Some P is M, All M is 
S we may draw the conclusion Some S is P. From EA — ^No P is 
M, All M is S, we can draw the conclusion Some S is not P. 
El — ^No P is M, Some M is S, yields the conclusion Some S is 
not P. Thus the valid moods of the fourth figure are AAI, AEE, 
AEXD, lAI, EAO, and EIO. Of these moods AEO is a weakened 
syllogism or subaltern mood because the premises allow an E 
proposition as the conclUIRion, and the truth of O, which is the 
subkltern of E, follows from the truth of E. If we leave out 
the subaltern mo<^, the other valid moods are represented by\thc 
mnemonics Bramantip, Camenes, Dimaris, Fesapo, Fresison. The 
vowels of each of these mnemonics represent the propositions of 
the syllogisms, as in the other figures. 

* The special rules of this figure are supposed to follow from 

Lambert’s 'dictum d^ reciproco\ which is- 

The special rules rendered in English as — ^"Whatever has a 

of this figure are predicate affirmed, or universally denied, of 
supposed to follow f , . . , , 

from Lambert’s it, may itself be predicated, particularly and 

dictum de rea- quality, of anything whidi is affirm- 

ed of that predicate ; and whatever has a 
predicate universally affirmed of it may itself be universally denied 
of anything which is universally denied of that predicate.” The ' 


of this figure are 
supposed to follow 
from Lambert's 
dictum de red- 
proco. 
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following are concrete examples of the main valid moods of this 
figure: — 

I. A AT (Bramantip) — ^All philostmhers are men, All men 
are mortal, /. Some mortals are philos^hers. 

a. AEE (Camenes) — All roses are sweet-scented. No sweet- 
scented things* are unpleasant, No unpleasant things are roses. 

3. lAI (Dimaris) — Some men are virtuous. All that are 
•virtuous are happy, Some happy beings are men. 

4. EAO (Fesapo) — ^No politicians are honest. All honest men 
•are trusted, .*. Some that arc trusted are not politicians. 

5. EIO (Fresison^ — ^No sheep are carnivorous. Some that are 
•carnivorous are ferocious. .*. Some that are ferocious are not sheejx 

Our examination thus shows that six moods arc valid in each 
figure. In the first figure the valid moods are 
vauTmood. of nil AAA, AAI, EAE, EAO, All, EIO. The vaUd 
the figures moods of the second figure are EAE, EAO, 

AEE, AEO, EIO. AOO. Tho.se of the third figure are AAI, 
lAI, All, EAO, OAO. EIO. Those of the fourth figure are AAI, 
AEE, AEO, lAI, EAO and EIO. The above list shows th^ A 
can be proved only in one mood and in one figure, viz., in AAA 
in the first figure. E can he proved in four moods, and in every 
figure except the third. The moods that prove E are — ^EAE 
(fig. i), EAE, AEE (fig. 2), AEE (fig. 4). I can be proved in 
seven moods, and in every figure except the second. The mot^s 
that prove I are All and AAI in fig. i. AAI, lAI and All in 
fig. 3, AAI and lAI in fig. 4. O can he proved in twelve moods, 
and in every figure. The moods that prove O are EAO and 
EIO in fig. I : EAO, AEO, EIO and AOO in fig. 2 : EAO, OAO 
and EIO in fig. 3 ; AEO, EAO and EIO in fig. 4. We have also 
seen that of the 24 valid moods, five are .subaltern moods or 
weakened syllogisms, viz., AAI, EAO in fig. i ; EAO, AEO in 
fig. 2 ; and AEO in fig. 4. Many logicians do not mention these 
•moods when they draw up a list of valid moods of all the figures. 
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If we ignore these weakened syllogisms or subaltern moods, the 
fundamental valid moods in all the figures are 19 in number. 
These are all mentioned in the following mnemonic lines: 

• 

Barbara',^ Celarenty Darii, Fmoque prioris 
Cesare^ Camestres, Festinoy Baroco secundae:* 

Tertia' Darapti, Disamis, Datisi, Felapton, 

Bocardo, Ferison habet:‘ qiiarta insuper addit‘ 

Bramantip, Camenes, Qiniaris, Fesapo, Fresison, 

“If in a syllogism the same conclusion can still be obtained 
although for one of the premises we substitute its subaltern, the 
syllogism is said to be a strengthened syllo- 
Stren^thened and gism” (Kevnes). In a strength(?ned syllogism 
^^plained one of the premises is unnecessarily strength- 

ened, that is, it can be replaced by its subal- 
tern without affecting the conclusion. Thus Darapti — All M is 
P, All M is S, Some S Is P, is a strengthened syllogism, because 
the same conclusion can be obtained even if one of the premises 
is replaced by its subaltern. In three moods, viz., AAI in fig. 3, 
and EAO in figs, 3 and^4 the middle term is twice distributed, 
which is not demanded by anv of the rules of the syllogism. 
Similarly Bramantip — All P is M, All M is S, Some S is P — is 
a strengthened syllogism. In this case the major term is un- 
distributed in the conclusion, while it is distributed in the 
major premise ; and hence for the major premise we may sub- 
stitute its subaltern, which is an I proposition, and still obtain 
the same^ conclusion. Every syllogism with universal premises and 
a particular conclusion is strengthened, with the single exception 
of AEO in the fourth figure. Therefore all the weakened syllo- 
gisms except AEO in the fourth figure are, at the same l;ime, 

* Prioris r=‘ of the first' (figure); secundae =± 'of the second' (figure): 
tertia...habet='the third (figure) includes’ (the n^oods mentioned in between 
the two words); 'quarta insuper addit’=:'the fouith (figure) adds over 
and above*. 
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Strengthened ones, and in each of these eases a particular conclu- 
sion follows from two universal premises. Thus we have a list 
of eight strengthened syllogisms, viz., AAl and EAO in fig. i ; 
EAO, AEO in fig. a ; AAI, EAO in fi^ 3 ; AAI and EAO in 
fig. 4. We know that four of these are subaltern moods or 
weakened syllogisms, viz., AAI, EAO in fig. i ; EAO, AEO in 
fig. 2. In addition to these four, there is another weakened syllo- 
gism, viz., AEO in the fourth figure. Since in each of the subal- 
tern moods we can, instead of a pardcular conclusion, put its 
subaltern universal as the conclusion, these moods are supposed 
to be worthless and misleading.' But if we are to mention the 
possible valid moods of all the figures, we should not omit subal- 
tern moods, and should name all the 24 possible valid moods. 
We have already pointed out that if we omit the weakened syllo- 
gisms of all the figures, we are left with nineteen valid moods in 
all. If we omit all the strengthened and weakened syllogisms 
of all the figures, we are left with only fifteen valid moods. 

Aristotle, as we have already remarked, regarded the first 
figure as the perfect figure. It is undeniable that the first figure 
' is the most natural, and by far the most 

The first fitjnre important of all the figures. In it, the subject 
t 0 most natural. conclusion is also the subject of the 

minor premise, and the predicate of the conclusion is the predicate 
of the major premise. Thus the meaning of S and P, the minor 
and the major terms, is the same in the premises and in the 
conclusion. If S is read in denotation in the minor premise, it 
may be read in denotation in the conclusion ; and if P is read 
in connotation in the major premise, it can be read in connotation 
in the conclusion. Further, it is natural that the predicate of a 
proposition should have greater extension than the subject. “The 
heavier term,” says Bosanquet, “is naturally the predicate of a 
proposidon.” 'All men are mortal* is a more natural proposition 
than 'Some mortals are men.’ In the first figure this condition is 
fulfilled, and the predicate in each of the propositions of a syllogism 



PURE SYLLOGISMS 


189 


in this figure has usually greater extension than the subject 
Furthermore, in this figure alone the major premise states the 
principle and the minor premise gives an instance of it This is 
the only figure which can prove A, E, I, O, that is, all kinds of 
propositions.'. Besides, from the scientific point of view an A pro- 
position is the most important, since by means of it we can state a 
law, and the first figure is the only figure which can prove an A 
proposition. 

Though the first figure is the most important, some arguments 

naturally fall in other figures. The second figure proves only 

negative conclusions, and is called the exdu- 

The uses of each sive figure. While the first figure is useful for 

of the fow fiirures discovery and proof, the second is useful for 
of the syllogiBin. , , 

the purposes of disproof, because it proves 

negatives. By means of it we may go on excluding various supposi- 
tions as to the nature of the object under investigation, whose real 
character we wish to ascertain. Such an argument as, ‘Such and 
such orders have such and such properties, This plant has not 
those properties, .•. It does not belong to that order,’ falls naturally 
in the second figure. The third figure proves only particulars. 
By means of it we can disprove universal propositions. By proving 
O we can disprove A, and by proving I we can disprove E. It is a 
natural figure when the subject of the premises is a singular term, 
e.g., Socrates is a Greek, Socrates is a philosopher, .*. Some philo- 
sophers are Greeks. The fourth figure is supposed to be unnatural, 
but arguments can be proved in this figure as in any other figure. 
The fourth figure is said to be useful for discovery or exclusion of 
the different species of a genus. Lambert Sums up the utility of 
the different figures in the following words: — ‘"The first figure is 
suited to the discovery or proof of the properties of a thing ; the 
second to the discovery or proof of the distinctions between things ; 
the third JO the discovery or proof of instances and exceptions ; die 
fourth to the discovery or exclusion of the different species of a 
genus.” 



THE GROUNDWORK OF DEDUCTIVE LOGIC 


190 

'The fourth figure was not recognised by Aristotle, on the ground that it 
was unnatural. We have already seen that this figure can prove its con* 
Should the fourth elusions as faultlessly as any other figure. However 
figure be recognised it is very seldom that arguments fall naturally 

as a distinct figure? in this figure. This figure is the reverse of the 

first figure. If we transpose the premises ot the first figure, we get 
the form of the fourth figure as determined by the position of the 
middle term in relation to the extremes. The form of the premises 
of the first figure is M — ^P, S — M ; transposing these, we get S — ^M, 
M — P, which is of the same form as the fourth figure. If this is so, 
then if from a mood of the first figure we draw P — S as the conclusion 
instead of S — ^P, by transposing its premises, then we have a mood in 
the fourth figure. Aristotle held that some moods in the first figure allow 
us to draw P — S as the conclusion. If we do so, the conclusion is indirect, 
and such a mood he calls an indirect mood. Let us now see what moods 
may yield an indirect conclusion in the first figure. 

From ‘All men are mortal, All philosophers are men,* we may legiti- 
mately draw the indirect conclusion, ‘Some mortals are philosophers.* If we 
do so, the mood becomes Bramantip in the fourth figure. Similarly, from 
*No men are perfect. All philosophers are men,* we may draw the indirect 
conclusion ‘No perfect beings are philosophers*. Here we have the mood 
Camenes in ihe fourth figure. Again, from the premises ‘All roses are sweet- 
scented, Some flowers are roses*, we may draw the indirect conclusion, 
‘Some sweet-scented things are flowers.* In this case we have the mood 
Dimarih in the fourth figure. From the premises ‘All virtuous men are 
trusted, No politicians are -virtuous* , we may draw the indirect conclusion, 
‘Some that are trusted are not politicians.* In this case we have the mood 
Fesapo in the fourth figure. Lastly, from the premises ‘Some flowers are 
white. No oranges are flowers,* we may draw the indirect conclusion, ‘Some 
white things are not oranges.* This is the mood Fresison in the fourth 
figure. Thus by drawing indirect conclusions from valid and invalid moods 
of the first figure, Aristotle provided all the moods of the fourth figure, 
viz.f Bramantip, Camenes, Diamaris, Fesapo, Fresion. But if wc recognise 
indirect moods of the first figure, there is no harm in recognising a fourth 
figure which can directly yield the same conclusions. 

Johnson points out that the fourth figure cannot be proved to be un- 
natural. Some arguments do appear in this figure. He points out that 
the worthlessness of the fourth figure is ordinarily proved by the argument — 
“Any argument worthy of logical recognition must be such as would occur in 
ordinary discourse. Now it will be found that no argument occuring in ordi- 
nary discourse is in the fourth figure. Hence, no argument in the fourth 
figure is worthy of logical recognition*’. But this very argument, he points 
out, is in the fourth figure. So it cannot be established that the fourth 
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figure is useless. Ihe following example given by Keynes falls naturally 
in tbs fourth figure : None of the Apostles were Grceksi, Some Greeks 
are worthy of all honour, Some worthy of all honour are not Apostles. 
If it be said that the fourth figure is nothing but the first with a converted 
conclusion, the remark does not apply to Fesapo and Fresison, for there is 
no valid mood of the first figure, the conversion of whose conclusion can pro- 
vide the conclusions required by them. Besides, if we define figure as the* 
form of the syllogism as determined by the position of the middle ter/n, 
then^the place of the fourth figure cannot be denied. 

/Pure Hypothetical and Disjunctive Syllogisms 


Having ascertained the nature of pure categorical syllogisms, 
we may now discuss briefly pure hypothetical and disjunctive syllo- 
gisms. The same principles \fhich apply t!o pure categorical syllo- 
gisms, apply to these syllogisms as well, and no new principles, 
are involved. A distinction is often drawn between hypothetical 
aAd conditional propositions. The form of a hypothetical proposi- 
tion is If P then Q, while that of a conditional proposition is If 
S is M, it is P. In a conditional proposition there is a common 
element betxveen the antecedent and the consequent, while there 
is no such common element between them in a hypothetical pro- 
position. But since the same principles are involved in both hypo- 
thetical and conditional s^logisms, we need not treat of them 
separately. The hypothetical proposition is abstract in form, while 
the conditional proposition may be concrete. Further we have pre- 
viously remarked that the traditional fourfold distinction of pro- 
positions applies clearly to hypothetical propositions in their con- 
ditional or denotative form, which is concrete. 

Ignoring the distinction between hypothetical and conditional 
propositions, we may define a pure hypothetical syllogism as a 
reasoning consisting of two hypothetical premises and a hypotheti- 
cal conclusion. We may now illustrate some 


Pure Hypothetical 
Syllogisms explained 
and illustrated. 


valid moods by means of hypothetical syllo- 
gisms. Barbara — If any S is M, always that 
S is P; If any S is Q, always that S is M; 


therefore If any S is Q, always that S is P. The 
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following is a concrete example: If any person is cruel, always 
he is hated; If any person recklessly wounds the feelings of another, 
always he -is cruel; therefore If any person recklessly wounds the 
feelings of another, always he is hated. Cesare — ^If any S is M, 
never that S is P; If any S is Q, then always that S is P; therefore 
If any S is Q, never that S is M. If any man is foolish, he is 
never respected; If any man is selfless, he is always respected; there- 
fore If any man is selfless he is never foolish. Bocardo — ^If an 
S is M, then sometimes not that S is P; If any S is M, then always 
that S is Q; therefore If an S is Q, then sometimes not that S is 
P. If a state is weak, sometimes it is not feared; If any state is 
weak, always it fails to preserve its^ independence; therefore If a 
state fails to preserve its independence, sometimes it is not feared. 
Bramantip — If any S is M, always it is P; If any S is P, always it 
is Q; therefore If an S is Q, sometimes it is M. If any currency 
is inflated, always it uses inconvertible paper money; If any 
<mrrency uses inconvertible paper money, always it loses respect in 
the foreign market; therefore If a currency loses respect in the 
foreign market, it is sometimes inflated. We, need not multiply 
more examples of hypothetical syllogisms; the above are sufficient 
to exhibit their nature. The antecedent and the consequent of 
a hypothetical proposition are regarded as similar to the subject 
and the predicate of a categorical proposition when it forms part 
of an inference. 

We know that the force of any syllogistic argument depends 
upon the necessity with which the conclusion follows from the 
premises. This necessity can be expressed by both hypothetical 
and categorical syllogisms. So conditional propositions can be 
reduced to categorical ones. Thus the argument, if any -man is 
'Cruel, he'is always hated ; If any man is cruel, he is always'selfish ; 
therefore If a man is selfish he is sometimes cruel, can be reduced 
to the categorical syllogism, All cruel men are hated. All cruel men 
are selfish, therefore All selfish men are hated. We must re- 
'membet that Barbara is the only form of the hypothetical syllogism 
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which is of much importance, since hypothetical propositions arc 
by nature universal and abstract. 

Logicians ha\e not generally considered the possibility of 
disjunctive syllogisms, but in some cases such syllogispis are un- 
, doubtedly possible. Since they can never be 

The possibility of negative, the only disjunctive syllogisms 
aism^TOnbidered*^''” possible are those in which the conclusion and 
premises are afiirmative propositions. Barbara 
is the only form of the disjunctive syllogism that is of any im- 
portance. In a disjunctive syllogism wc can secure a middle term 
only when the minor premise negatives one of the alternatives 
of the major. Thus the following disjunctive syllogism is in 
the mood Barbara: — S is either P or Q, S is either P' or R, .■. 
S is either Q or R. The argument will be apparent if we reduce 
it to the hypothetical form: If S is P' it is Q, If S is R' it is 
P', .-. If S is R', it is Q. The following argument is no# a 
disjunctive syllogism: S is either P or Q, S is either P or R, 
.'. S is either P or Q or R 

Reduction of SyBoglsms 

“By reduction is m^ant a process whereby the reasoning 
contained in a given syllogism is expressed in some other mood 
or figure. Unless an explicit statement is made to the contrary, 
reduction is supposed to be to figure i” (Keynes). 

Aristotle, we have already stated, believed that the dictum 
de omni et nuUo is the ground of all syllogistic inference. But 
this dictum, which asserts that whatever can 
Reduction legard- be affirmed or denied of a class distribu- 
by tively can be, in the same way, affirmed or 

denied of anything belonging to that class, 
applies directly to the first figure only, the empty scheme of which 

is M ^P^ S — M, S — ^P. We have seen that the dictum requires 

that the major premise should be universal and the minor premise 
affirmative, and that the conclusion should be affirmative if the 
n 
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major premise is affirmative and negative if it is negative. We 
have also pointed out that the general rules of the syllogism 
can be deduced from the dictum by generalising it. Aristotle and 
his followers however thought that since the dictum applies directly 
to the first figure only, this is the perfel^t figure, and the moods of 
other figures should be reduced to the moods of the first figure 
in order to establish their validity. So the doctrine of reduction 
has come to be a part of the syllogistic doctrine. 

Reduction may be either direct or indirect. In the case 
of direct reduction a mood is changed into some other mood 
with the help of the processes of immediate 
Direct and indi- inference. Thus Cesare can be converted to 
iwt reduction ex- Celarent by converting the major premise. 
** ITie syllogism No P is M, All S is M, 

No S is P is in the mood Cesare ; by converting its major premise 
we get the syllogism No M is P, All S is M, .*. No S is P, 
which is in the mood Celarent. Aristotle reduced Baroco and 
Bocardo indirectly, because these moods cannot be reduced to 
the moods of the first figure without the introduction of negative 
terms, that is, without taking the help of obversion. But Aristotle 
was averse to the introduction of negative terms. So he reduced 
them indirectly. The indirect method of proof was frequently 
adopted by Euclid in his Elements of Geometry. Indirect reduc- 
tion is an effective weapon in controversy, and is perhaps one 
of the methods most commonly employed for that purpo.se. 

Let us see how Baroco and Bocardo can be reduced indirectly 
to the first figure. Take Baroco, which is All P is M, Some 
S is not M, .*. Some S is not P. Suppose 
reduction argument is not valid. Now, the truth 

of the premi.scs of the argument cannot be 
questioned, since it is a syllogism, the premises of which are 
always accepted as true. Thus the falsity of the argument must 
be due to the falsity of the conclusion. If the conclusion Some 
S is not P is not true, then according to the law of excluded 
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middle its contradictory, All S is P, must be true. Now, if this 
is so, then the propositions All P is M, Some S is not M, All 
S is P are true together. Now combining All S is P with the 
original major premise, we get the syllogism. All P is M, 
All S is P, All S is M. This argument is in the mood 

Barbara, and therefore its validity cannot be questioned. But 
if the conclusion established here, uiz., All S is M, is true, then 
its contradictory. Some S is not M, must be false, according to 
the principle of contradiction. But Some S is not M cannot be 
false, because it is the minor premise of the original syllogism 
and has been given as true. Therefore the new minor premise. All 
S is P, must be false, and its clantradictory, Some S is not P, true. 
Therefore the original argument. All P is M, Some S is not M, 
.*. Some S is not P, is a valid argument. Such an indirect reduc- 
tion is called Reductio ad impossible, or Reductio per impossible, 
Dcductio ad impossible or Dcductio ad absurdum. 

We may now reduce Bocardo indirectly to figure i. The 
argument is. Some M is not P, All M is S, .-. Some S is not P. 

If this argument is not true, then the con- 
Bocardo elusion must be false, since the truth of the 

pren'.Scs cannot be questioned. If the given 
conclusion is false, then its contradictory, All S is P, must be 
true, according to the principle of excluded middle. Then the 
propositions Some M is not P, All M is S, All S is P are true 
together. Combining All S is P with the original minor premise 
we get the syllogism. All S is P, All M is S, .-. All M is P. 
Here the prpeess of reasoning is perfect, the argument being 
in Barbara. But if the new conclusion m true, then its contra- 
dictory, Some M is not P, must be false, according to the law 
of contradiction. But Some M is not P cannot be false, since 
it is the major premise of the original syllogism. Therefore the 
new major premise. All S is P, must be false, and its contra- 
dictory, Some S is not P, the conclusion of the original syllogism, 
true. Therefore the original syllogism, Some M is not P, All M 
is S, .-. Some S is not P, is valid. 
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Wc have already referred to certain mnemonics that have 
been adopted by logicians to name the valid moods of the 
different figures. They are — 

Barbara, Celarent, Dard, Ferio (Fig. i) ; 

Cesare, Camestres, Festino, BA^bo) (Fic. 2) ; 

Darapti, Disamis, Datisi, Felafton, Bocardo, Ferison 

(Fig. 3) ; 

Bramantip, Camenes, Dimaris, Fesapo, Fresison (Fig. 4). 

This list omits the five subaltern moods, and names the nine- 
teen fundamental valid moods of different figures. De Morgan 
calls the mnemonic lines magic words, full of meaning, and by 
these words valid moods of different figures 
The niAnnin (T of have been denoted for many centuries. The 
the letters of the meanincless letters of the mnemonic 

words are h (not initial), d (not initial), 
/, n, r, t. The vowels of each word give the quality and quantity 
of the propositions of which the syllogism is composed. The 
initial letters in the case of figures 2, 3 and 4 show to which of 
the moods of figure i the given mood is to be reduced. It is 
to be reduced to that mood of the first figure which has the 
^ame initial letter. Thus Camestres is reduced to Celarent, 
Darapti to Darii, Fesapo to Ferio, Bramantip to Barbara and 
so on. 5 (in the middle of a word) indicates that in the process 
of reduction the preceding proposition is to be simply converted, 
s (at the end of a word) shows that the conclusion of the new 
syllogism has to be simply converted in order that the given 
conclusion may be obtained, p (in the middle of a word) signifies 
that the preceding proposition is to be converted per accidens, 
e.g., in the reduction of Darapti to Darii. p (at the end of a word) 
implies that the conclusion obtained by reduction is to be con- 
verted per accidens to get back to the original conclusion, m 
indicates that in reduction the premises have to be transposed 
(metathesis praemissarum), as in the case of Camestres or 
Bramantip. c signifies that the mood is to be reduced indirectly 
(i.e., by reductio per impossible, as shown before). The position 
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Dii'ect reduction 
of Baroco and 
Bocardo. 


of the letter c indicates that we are to omit the premise preceding 
it, that is, the other premise is to be combined with the con- 
tradictory of the conclusion of the original syllogism. 

We have already considered how Baroco and Bocardo were 
reduced indhectly, but logicians have reduced them directly as 
well. In the case of direct reduction, Fak- 
soko is sometimes given as a mnemonic for 
Baroco, and Doksamosk for Bocardo. Here 
k denotes obversion, ks obversion followed 
by conversion, that is, contraposition, and sk conversion followed 
by obversion. Let us now reduce Baroco and Bocardo directly. 
The mood Baroco (Faksoko)* may be represented by the syllo- 
gism All P is M, Some S is not M, therefore Some S is not P. 
Now contraposing the major premise of the syllogism and obvert- 
ing the minor premise, we get the following syllogism; No not- 
M is P, Some S is not-M, therefore Some S is not P, which is 
in the mood Ferio. Similarly the mood Bocardo (Doksamosk) 
— Some M is not P, All M is S, .•. Some S is not P— can be 
reduced to Darii by contraposing the major premise of the syllo- 
gism and transposing the premises. The syllogism will then 
stand as All M is S, "ome not-P is M, Some not-P is S. 
Now by first converting this conclusion and then obverdng, as 
required by sk at the end of Doksamosk, we get the original 
conclusion, Some S is not P. 

We may now directly reduce some of the moods of figures 
2, 3 and 4 to the moods of the first figure. Camestres — ^All P 
is M, No S is M, .*. No S is P— can be reduced to Celarent by 
simply converting the minor premise and transposing the pre- 
mises. When thus reduced the syllt^sm will become No M is 
S, All P is M, .•. No P is S. Now simply converting the new 
conclusion, as required by s at the end of 
Camestres, we get the original conclusion. 
No S is P. Darapti— AU M is P, AU M is 
S. .• Some S is P— can be reduced to Darii 
by converting the minor premise by limitation. The syllogism 


Direct reduction 
of 2xidf « 3rd and 
4th figures. 
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will then become All M is P, Some S is M, Some S is P. 
Disamis — Some M is P, All M is S, /. Some S is P — may be 
reduced to the syllogism All M is S, Some P is M, Some P 
is S, which is in the mood Darii, by .simply converting the major 
premise of Disamis and transposing the premises. The new 
conclusion, Some P is S, can be simply converted to Some S is P, 
as required by s at the end of Disamis. Bramantip — All P is M, 
All M is S, Some S is P — can be reduced to Barbara by 
transposing the premises. The syllogism will then become All 
M is S, All P is M, .-. All P is S. By converting this new 
conclusion per accidens, as required by p at the end of Braman- 
tip, we get the original conclusioif, Some S is P. Fesapo — No 
P is M, All M is S, Some S is not P — can be reduced to 
Ferio by converting the minor premise per accidens ahd the 
major premise simply. The syllogism will then become No M 
is P, Some S is M, Some S is not P. Wc need not reduce 
other moods directly to the moods of the first figure, the above 
examples being sufficient to show the principles involved. 

Though Aristotle reduced only Baroco and Bocardo indirectly, 
other moods of figures 2, 3 and 4 may also be reduced indirectly 
. to the moods of the first figure. We may 
Indirect reduction here give only one example by way of illus- 
of Darapti. tration. Let us take Darapti — All M is P, 

All M is S, .-. Some S is P. If the conclusion, Some S is P, is 
not true, then its contradictory, No S is P, must be true. Then 
the propositions All M is P. All M is S, and No S is P will be 

true together. Now combining No S is P with the original mino*" 

premise wc get the syllogism No S is P, All M is S, No M 

is P. This argument is in the perfect mood Celarent. If the 

new conclusion is valid, then its contrary, All M is P, becomes 
invalid, because we know that of two contrary premises if one 
is true, the other is false according to the principle of contra- 
diction. But All M is P, which is the major premise of the 
original syllogism, cannot be false. There is no fallacy in the 
new argument, it being in the perfect mood Celarent. The new' 
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minor premise, which is the original minor premise, cannot be 
false. Therefore the new major premise, No S is P, which is the 
contradictory of the conclusion of the original syllogism, must 
be false, and therefore the original conclusion, Some S is P, must 
be true. Therefore the original syllogism. All M is P, All M 
is S, Some S is P, is true. 

We may also point out that a mood of a figure may be 

reduced to another mood of the same figure. Thus Barbara, 

All M is P, All S is M, All S is P, may 

A mood of a be reduced to Celarent by the obversion of 

figure may be re- niaigr premise and of the conclusion, 

duced to another . -n 1 1 . 

mood of that figure. The syllogism will then become No M is 

not-P, All S is M. .-. No S is not-P. Simi- 
larly Celarent may be reduced to Barbara by ob verting the 
major premise and the conclusion. Darii may be reduced to 
Ferio and Ferio to Darii by obverting the major premise and 
the conclusion. Barbara and Darii are reducible to each other 
by means of the indirect method. We need not however show 
how this is possible. 

Whately, following Aristotle, argues that since the figures 

2. 3 and 4 are imperfect, the moods of these figures can be 

proved valid by reducing them to the moods of the first figure. 

So according to him we cannot but consider reduction in the 

treatment of the syllogism. Fowler holds that though the 

, , , , , , validity of the moods of figures 2, 3, and 4 

lem of reduction be can be proved by other dicta which are as 

treated of iu con- self-evident as the dictum of Aristotle, vet 
nection with the 

doctrine of the if we reduce them to moods of the first 
s.vllogi8m ? figure we can be sure of their viilidity. 

Ueberweg appears to be right when he points out that to prove 
the validity of the moods of syllogisms we do not require the 
help of 'any axiom whatsoever. The validity of particular moorls 
is as self-evident as the validity of the axioms themselves. It is 
undeniable that the axioms are deduction^ from the nature of 
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syllogistic reasoning itself, and its validity does not depend upon 
them. It is also true that if we depend upon axioms to prove 
the validity of particular pieces of syllogistic reasoning, we need 
not depend upon the axiom of Aristotle alone. Every figure 
has its independent self-evident axiom; as we have already shown. 
We have also seen that some arguments fall naturally in figures 
2, 3 and 4 instead of figure i. In spite of all this, it appears 
that the treatment of reduction as a part of the doctrine of the 
syllogism is useful, inasmuch as it shows the equivalence between 
the moods in different figures, and thus reminds us that syllo- 
gistic reasoning is a whole, a unity, though it admits of being 
separated into parts, or plurality. "Further, reduction is an ex- 
cellent logical exercise. In conclusion we may remark that, 
though reduction is useful, yet it is not indispensable because 
the validity of moods of different figures can be proved with 
the help of general rules and special rules of different figures. 

Following the principles of reduction pure hypothetical 
syllogisms of imperfect figures can be reduced to the moods 
of the first figure which is regarded by Aristotle to be the perfect 
figure. But we need not reduce hypothetical syllogisms of 
imperfect figures to the moods of the perfect figure, as such 
reduction does not involve any new principle. 



CHAPTER XII 


DIAaRAMMATIO BEPBESENTATION 07 
SYLLOGISMS 

Euler's Diagrams may be used to illustrate the various forms- 
of syllogistic reasoning. The method of procedure will be easy 
to grasp if we first apply them to a syllogism in Barbara, — 

All M is P, 

All S is M, 

AU S is P. 

First the premises must be separately represented by means- 
of appropriate diagrams. In this syllogism each premise is an 
A proposition, and this requires two diagrams to represent it. 
Thus we have — 



SS a M, 
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To obtain the conclusion, each of the cases yielded by the 
major premise must be combined with each of those yielded by 
the minor. Thus we have the following diagrams — 





To find the conclusion, we have to ask what relation between 
S and P is common to all these four diagrams. The answer 
plainly is that in the first of them [I (a)] S and P are co-extensive, 
and in the other three the class S is entirely included in the class 
P. In all four cases, therefore, All S is P. We proceed to illus- 
trate the other three valid moods of the first figure. 

Celarent , — 

No M is P, 

All S is M, 

No S is P. 

Here the major premise requires only one diagram, the 
minor, two. Thus, — 



DIAGRAMMATIC SYir.OGlSMS 


ao3 


M e P, 





1. and (a) 
give — 



I. and (b) 

. .give— 


M 


P 
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90s 



When wc combine these, we find that II and (c) themselves 
give four alternative diagrams, and II and (d) two alternatives. 
The total combinations are Sts follows: — 





1. and (d) 
give— 
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II and (a) 
give— 


II. and(c) 
give — 
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To find the conclusion, if we leave M out of account, we- 
lind that the above diagrams reduce to the following four, viz ., — 



and what is common to all these four cases is that some members 
of the class S coincide with some members of the class P. 
That is. Some S is P. 


Ferio.— 


No M is P, 
Som^ S is M, 
Some S is not P. 

Here we have — 
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DLWRAMMATIC SYLLOGISMS 


M9 


This gives the following combinations: — 
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If we now leave M out of account, wc fin^ that the above- 
diagrams reduce to the following three, viz . — 





DIAGRAMMATIC SYLLOGISMS 


SIl 



and what is common to all these thred cases is that some members 
of the class S are excluded from the class P i.e.. Some S is not P. 

We also give an example of one mood in each of the remain- 
ing figures. 

In the second figure take Baroco , — 

AU P is M, 

Some S is not M, 

Some S is not P. 


Here we have- 



I n 
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Then, 


]. and (a) 
give — 


I. and (b) 
give— 
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J.and (c) 
give - 


11. and (a) 
give — 


11. and (b) 
give— 


or 
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If we now leave M out of account, wc find that the relations 
between S and P in all these diagrams arc expressed in the 
three figures— 






That is, the conclusion is. Some S is not P. 

In the third figure, take Disamis — 

Some M is P, 

All M is S, 

Some S is P. 
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ais 


Here we have, 



I 








11. and (a) 
give — 


ai6 
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If we neglect M, the above diagrams reduce to four only,. 
viz ., — 
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and what is common to all four is that some members of the 
•class S are included in tlic class P. That is, Some S is P. 

In the fouith figuie, take Fremot}, 

No P is M, 

Some M is S, 

Some S IS not P. 


Here we have. 
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Then, 



L and (b) 

give— 





230 


THE CROOMDWORK OF DEDUCnVE LOGIC 




or 


or 




Neglecting M, we find that the above diagrams (which wilt 
be found to be the same as the diagrams of Ferio, though in a 
different order) reduce to three, viz ., — 
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from which, as in Ferio, we are justified in concluding that 
Some S is not P. 



HAPTER XIll , 

BOXED SYlkoaiSMS 
Mixed Hypothetical Syllogisms 


Preliminary 

marks. 


re- 


We may now discuss the nature of mixed syllogisms. As^ 
already proposed, we shall discuss mixed syllogisms 
under three main heads, viz., (i) Mixed Hypothetical or Hypo- 
thetico-categorial syllogisms, (a) Mixed Disjunctive syllo- 
gisms, and (3) the Dilemma. Jevons is of opinion that mixed 
hypothetical syllogisms should be simply 
called hypothetical syllogisms, since cate- 
gorical and pure hypothetical syllogisms 
need not be distinguished, as they are governed by the same 
principles. Some call mixed hypothetical syllogisms hypo- 
thetico-categorical .syllogisms. Fowler. Sigwart, Keynes. 
Welton and others distinguish between pure hypothetical and 
mixed hypothetical syllogisms. The former involve the same 
principles as categorical syllogisms, and we have seen that in 
them all the propositions are hypothetical, whereas mixed 
hypothetical syllogisms are governed by other principles. We 
therefore adopt this distinction between pure and mixed 
syllogisms so as to avoid confusion. 

A mixed hypothetical syllogism is one in which the 
major premise is a hypothetical proposi- 
tion and the minor premise and the con- 
clusion are categorical propositions. To 
illustrate a mixed hypothetical syllogism 
we may express the major premise either 
by a hypothetical proposition or by a conditional one. The 
following is an example in which the major premise is an 
abstract hypothetical proposition; If P is true, Q is true 
(major premise) ; P is true (minor premise) ; .-. Q is true (con- 


The nature of the 
mixed hypothetical 
ayllogism explained 
and illufltrated. 
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elusion). In the following example the major premise is a 
conditional proposition: If any S is M, it is P (major pre- 
mise) ; This S is M (minor premise) ; This S is P (condusion). 
The following is a concrete example: If any man takes an 
overdose of strychnine he dies ; Philip has taken an overdose 
of strychnine ; He will die. hi each of the above examples 
the minor premise affirms the antecedent, and the condu- 
sion affirms the consequent. There is another form of 
mixed hypothetical syllogism in which the minor premise 
denies the consequent, and the conclusion denies the antece- 
dent. Of this form the following are examples: If P is 
true, Q is true ; Q is not true ; therefore P is not true. 


If any S is M, it is P (major premise) ; This S is not P 
(minor premise) ; therefore This S is not M (conclusion). 
If any man is honest he is trusted ; Ranjit is not trusted ;• 
therefore Ranjit is not honest. Though a distinction is made 
between hypothetical and conditional propositions, it is not 
important for our purpose, and we may regard both hypothe- 
tical and conditional propositions as hypothetical. 

The two canons of mixed hypothetical syllogisms are: 

(i) Ihe assertion of the truth of the 

inixX*hypothet£i antecedent of a hypothetical proposition 
syllogism and falls- justifies the assertion of the truth of the 
their vS“on. consequent, but not conversely ; (2) the 

denial of the consequent necessitates the 
denial of the antecedent, but not conversely. In every 
hypothetical syllogism, the implication between one proposi- 
tion and another is given in the major premise, and the 
relation between the antecedent and the consequent is oqe of 
ground and consequence. The first of the above rules may 
be proved thus: — particular consequent may follow frdm 
different '.antecedents. Thus the occurrence of Q may follow 
the occurrence of A, B, or C. A man’s death, may be 
due to his taking poison or to his being attacked with some 
fatal illness. Now if the proposition is that ’If a man takes 
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poison, he dies,’ we may, by affirming its antecedent, viz., that 
this man has taken poison, affirm the consequent,' viz., that 
this man will die ; but by affirming the consequent, \iz., that 
this man will die, we cannot affirm me antecedent, that this 
man has taken poison, because his death may be due to some 
other cause, ^y, to his being shot or to his being attacked 
with some fatal illness. The violation of the first rule, that 
is, an affirmation of the antecedent by affirming the conse- 
quent, gives rise to the fallacy of affirming the consequent. 
Similarly the second rule may be proved. Since the conse- 
quent of a hypothetical propositipn may follow from different 
antecedents, we may, by denying the consequent, deny the 
antecedent, but we cannot, by denying the antecedent, deny 
the consequent. Thus if the proposition is, ‘If any man gets 
into water, his body becomes wet’, we can, by denying the 
consequent, viz., that the body of the man is wet, deny the 
antecedent, viz., that the man has got into water. But by 
denying the antecedent, viz., that the man has got into water, 
we cannot deny the consequent, that his body is wet, for his 
body may get wet if he is exposed to rain or if somebody 
pours water upon his person. 'Hie violation of this rule gives 
rise to the fallacy of denying the antecedent. 


The two main moods of mixed hypothetical syllogisms 
are: (i) Modus ponens, which is constructive, and ( 2 ) 
Modus tollens, which is destructive. A 


The two funda- syllogism is in modus ponens when the 

miSSd ”h?5^thetial premise affirms the antecedent of 

syllogism. the hypothetical major, and the conclusion 

affirms its consequent. A syllogism is in 
modus tollens when the minor premise denies the consequent 
of the hypothetical major, and the conclusion denies its 
antecedent. 


In every mixed hypothetical syllogism, the major premise 
states the principle, and the minor premise is subsumed under 
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It. Some logicians, such as Kant, Hamilton, and others 
regard the inference involved in mixed 
hypothetical syllogisms as immediate, but 
Ayllogunu proper! ^ Keynes holds that the burden of proof is 
upon those who refuse to regard these 
syllogisms as syllogisms proper. Keynes also asserts that 
mixed hypothetical syllogisms in modus ponens are similar 
to the syllogisms in the Hrst figure, because in them we pass 
from ground to consequence ; while according to him syllo- 
gisms in modus tollens are similar to the moods in the second 
figure, since in them we pass from the denial of the conse- 
quence to the denial of thet ground. Joseph however appears 
to he right when he asserts that what are usually called mixed 
hypothetical syllogisms are not syllogisms proper, but should 
rather be called hypothetical arguments, since in such 
reasoning there is no middle term, and the relation between 
the antecedent and the consequent of the hypothetical pro- 
position in it is one of ground and consequence, not of subject 
and predicate. 

German logicians provide four forms of modus ponens 
and four of modus tollrus. Each of these two moods may 
have the following four forms: — (i) Modus ponendo ponpns, 
(2) Modus ponendo tollens, (3) Modus tollendo tollens, (4) 
Modus tollendo ponens. These names are taken from the 
quality of the minor premise and the conclusion. In ponendo 
ponens both the minor premise and the conclusion are 
^ , , affirmative propositions. In ponendo tollens 

the modus ponens the minor premise is affirmative and the 
teUens^ **** modus conclusion is negative. In tollendo tollens 
® *■ both the minor premise and the condu^ion 

are negative. In tollendo ponens the minor premise is nega- 
tive and the conclusion is affirmative. I.et us now illustrate 
these forms of modus ponens and modus tollens respectively. 
The following are examples of the four forms of modus 
ponens : (i) Ponendo ponens — If A then B ; A ; therefore B. 
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If a flower is sweet-scented it is pleasant ; This flbwer i& 
sweet-scented ; This flower is pleasant. (2) Ponendo 
tollens — If A then not B ; A ; therefore not B. If a man 
is dishonest he is not trusted ; TMs man is dishonest 
This man is not trusted. (3) Tollendo tollens — If not A 
then not B ; not A ; therefore not B. If the finances of a 
country are hot sound, its industries cannot prosper ; the 
finances of Germany are not sound ; therefore its industries 
cannot prosper. (4) Tollendo ponens — ^If not A then B ; not 
A ; therefore B. If the people of a country are not loyal to 
the government, its modification is inevitable ; the people of 
China are not loyal to the government ; therefore its 
modification is inevitable. 

The following are the four forms of uRodus tollens : 
(i) Ponendo ponens — If not A then not B ; B ; therefore 
A. If a man is not intelligent he is not respected ; Mr. 
Shastri is respected ; therefore He is intelligent. (2) 
Ponendo tollens — If A then not B ; B ; .•. not A. If South- 
Africa disobeys the decision of the U.N., it will not secure 
the co-operation of other states ; South Africa has secured the 
co-operation of othei states ; therefore South Africa has nor 
disobeyed the decision of the U.N. (3) Tollendo tollens — It 
A then B ; not B ; therefore not A. If England maintains 
friendly relations with Germany, she will lose the co-operation 
of France ; England has not lost the co-operation of France ; 
therefore England has not maintained friendly relations with 
Germany. (4) Tollendo ponens — ^If not A then B ; not B ; 
therefore A. If the market does not maintain a steady price, 
the traders are in difficulty ; The traders are not in difficulty ; 
.’. The market has maintained a steady price. 

We find that the names of the four forms of modus 
ponens are the same as those of modus tollens. There is 
indeed an identity between a form of modus ponens and a 
form of modus tollens having the same name. We may re- 
duce either of them to the other. T.et its take the modus 
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ponendo ponens of modus ponens, viz.. If A then B ; A ; 
therefore B. If we obvert the contrapositive of the major 
premise we get, If not B then not A. We may then have Ae 
following argument : If not B Aen not A ; A ; Aerefore B. 
This is modus ponendo ponens of modus tollens. Thus we 
find that the modus ponendo ponens of modus ponens is 
essentially Ae same as Ae modus ponendo ponens of modus 
tollens. 


.Jfixed Disjunctive Syllogisms. 

Mixed disjunctive arguments, like mixed hypoAetical 
arguments, Aough Aey 'afe called syllogisms, cannot be 
regarded as syllogisms proper, since in 
them there is no middle term. Some 
explained and tllus- logicians distinguish between disjunctive 
propositions, the form of which is S is 
not boA P and Q, and alternative propositions, Ae form of 
which is S is either P or Q. We have not in our treatment 
laid much emphasis upon this distinction, and have described 
both forms by Ae same name, viz., disjunctive propositions. 
Our discussion of the »'ature of Aese propositions in Ae 
previous book has already given hints as to the nature of 
disjunctive arguments. According to Keynes, “A disjunctive 
(or alternative) syllogism may be defined as a formal reason- 
ing in which a categorical premise is combined with a dis- 
junctive (alternative) premise so as to yield a conclusion which 
is either categorical or else disjunctive (alternative) with 
fewer alternants than are contained in the disjunctive pre- 
mise/* In a mixed Asjunctive syllogism or disjunctivecate- 
gorical syllogism as it is sometimes called, Ae major prelnise 
is a disjunctive proposition, the minor premise is a categorical 
one, Ae conclusion is eiAer a categorical or a disjunctive pro- 
position. ' When Ae disjunctive proposition has but two 
alternatives, Ae conclusion is categorical, e.g.. S is eiAer P 
or Q, S is not P, Aerefore S is 9; or. Either S is P or 
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S is Q, S is not P, therefore S is Q. When the alternatives are 
more than two, the conclusion is a disjunctive proposition, 
e.g., S is either P or Q or M ; S is not P ; therefore S is 
either Q or M. Such a form of ^sjunctive proposition is 
said to be in the modus tollendo pdnens, because the minor 
premise denies one of the alternatives and the conclusion 
affir ms the Other alternative or alternatives. We have in a 
previous chapter pointed out that where the alternatives of a 
disjunctive proposition are exhaustive but not exclusive, the 
modus tollendo ponens is legitimate. If we take it for 
granted that the alternatives ‘intelligent’ and ‘industrious’ 
are the only alternatives by which we can account for the 
striking success of a man, say X, we may argue in this way: 
X is either intelligent or industrious ; He is not intelligent ; 
therefore He is industrious. In this case the alternatives are 
not exclusive, and therefore by affirming one alternative we 
cannot deny the other, because X may be both intelligent 
and industrious at the same time. 

A disjunctive syllogism in the modus tollendo ponens 
may have four forms — (i) X is either P or 
Disjunctive ayllo- Q ; X is not P ; therefore X is Q ; (2) X is 
either P or not Q ; X is not P ; X is not 
plained. Q ; (3) X is either not P or not Q ; X is P ; 

.•. X is not Q ; (4) X is either not P or Q ; X 
is P ; X is Q. Each of the above arguments can be reduced 
to a mixed hypothetical syllogism, and we then find that the 
arguments i, 3, 3 and 4 are respectively in modus tollendo 
ponens, modus tollendo tollens, modus ponendo tollens and 
modus ponendo ponens. Of the above four forms, the first 
may be thus reduced to a hypothetical syllogism: If X is 
not P, it is Q (major) ; X is not P (minor) ; .*. X is Q. We 
need not reduce the other three forms of disjunctive syllogism 
to hypothetical ones. Since disjunctive syllogisms can be re- 
duced to hypothetical ones, which again can be reduced to 
categorical syllogisms, there is an essential unity between 



AOZED SYLLOGISMS 


aap. 

them all. The canon of the above form of the disjunctive 
syllogism is, To deny one (or more) of a number of alterna- 
tives of a disjunctive proposition is to affirm the remaining 
alternative or alternatives. Joseph rightly remarks that 
the use of a disjunctive argument lies more in what 
it can establish than in what it can overthrow. From the 
above discussion it is clear that disjunctive syllogisms in 
modus tollendo ponens rest upon the law of excluded middle. 

We have also shown in the previous chapter that when 
. .. the alternatives of a disjunctive proposition 

gisms in m^us are exclusive but not exhaustive, we can, 

ponendo tollens «- by affirming one of the alternatives, deny 

■ the other, but by denying one of the alter- 

natives we cannot affirm the other. Thus the proposition. 
This flower is either green or red, is a disjunction of which 
the alternatives are exclusive but not exhaustive. With such 
a disjunctive major premise we may have the following argu- 
ment : This flower is either green or red ; This flower is 
green ; .*. This flower is not red. Here by denying one of the 
alternatives we cannot ai'irm the other, l^cause the flower 
may be yellow. Such disjunctive syllogisms as the one given 
above are in modus ponendo tollens. They also may have 
four forms, viz., (i) S is either P or Q ; S is P ; S is not 
Q ; (a) S is either P or not Q ; S is P ; S is Q ; (3) S 
is either not P or not Q ; S is not P ; .•. S is Q ; (4) S is 
either not P or Q ; S is not P ; S is not Q. VSHien the 
disjunctive arguments are reduced to hypothetical forms, the 
above forms i, 2, 3, 4 are found to be in modus ponendo 
tollens, modus ponendo ponens, modus tollendo ponens knd 
modus tollendo tollens, respectively. The canon of the dis- 
junctive syllogism in modus ponendo tollens is. To affirm one 
member (or more) of any alternative is to deny the other 
member or members. Disjunctive syllogisms in modus 
ponendo tollens rest upon the law of contradiction. We 
may observe that when the alternatives of a disjunctive propo- 
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sition are both exclusive and exhaustive, as in the case ‘This 
flower is either white or not white’, we may, hy denying one 
of the alternatives, affirm the other, and hy affirming one of 
the alternatives deny the other. With such a disjunctive 
proposition as the major premise, we may have disjunctive 
syllogisms both in the modus tollendo ponens and in the 
modus ponendo tollens. 

Dilemma 

We have already discussed two forms of what is called 
the mixed syllogism, and may now consider its remaining 
form, viz., thfe Dilemma, which is more 
complex than either the hypothetical or 
stated. the ffisjunctive forms of the mixed syllogism. 

If it be true that neither hypothetical nor 
disjunctive arguments are syllogisms proper, it is also true 
that dilemmas are not properly speaking syllogisms, 
though they are so called. A dilemma may be defined as a 
formal argument containing a premise in which two hypothe- 
tical propositions are conjunctively affirmed, and a second 
premise which is a disjunctive proposition in which the ante- 
cedents of these hypotheticals are alternatively affirmed, or 
their consequents alternatively denied. Thus a dilemma has 
as its major premise, two hypothetical propositions with two 
distinct antecedents and a common consequent, or two distinct 
consequents and a common antecedent, or two distinct ante- 
cedents and two distinct consequents. The minor premise 
may either affirm the antecedents or denv the consequents 
alternatively, and the conclusion will affirm the consequent or 
consequents as the case may be, or deny the antecedent or 
antecedents as the case may be. (When the conclusion affirms 
only one consequent or denies one antecedent, it is a categori- 
cal proposition, and the dilemma is then simple^ When the 
conclusion affirms two alternative consequents or denies two 
alternative antecedents, the dilemma is then complex, and 
the conclusion is a disjunctive proposition. Further, [when 
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the minor premise affirms the antecedents and the conclusion 
affirms the consequent or consequents, the dilemma is said 
to be constructive, and it may be said to be in modus 
ponens. But when the minor premise denies the consequents 
and the conclusion denies the antecedent or antecedents, the 
dilemma is regarded as destructive and may be said to be in 
modus tollens. \ 

We thus find that the dilemma combines into one argu> 
ment both the hypothetical and the disjunctive modes 
of reasoning. The aim of a dilemma is to prove 
something against an opponent, and it is therefore im- 
palatable and disagreeable to him. It is therefore 
defined by Joseph as “a hypothetical argument offering 
alternatives, and proving somediing against an opponent in 
either case.” We have a dilemma when the major premise 
offers two antecedents or two consequents and the minor 
premise alternatively affirms or denies them. When the 
major premise contains three distinct antecedents or three 
distinct consequents, and the minor premise affirms three 
alternative antecedents or denies three alternative consequents 
respectively, we have ,trhat is known, as a Trilemma. When 
the alternatives affirmed or denied in the minor premise are 
four in number, we have a Tetralemma, and when they are 
more than four in number we have what is known as the 
Polylemma. Since the Trilemma, Tetralemma, and Polylemma 
do not involve any new principle not operative in the dilemma 
we need not treat of them separately. 

We have already seen that a dilemma may be either 
simple or complex, and it may also be dther constructive or 
destructive. So in the main there are four forms '■of the 


dilemma; — I. Simple constructive. — A simple constructive 
, dilemma is one in -which the major premise. 


Simple construo- 
tive dilemma illus- 
.trated. 


which contains two hypotheticals, provides 
two distinct antecedents and a common 


consequent ; the minor premise alternative- 
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ly affirms the antecedents ; and the conclusion affirms the 
consequent, e.g., If A is B, X is Y, and if C is D, X is Y 
(major premise) ; Either A is B or C is D (minor premise) ; 
therefore X is Y (conclusion). Jose|i^ gives an interesting 
concrete example of this form : Troops having an impassable 
river behind them and a deadly enemy in front may be faced 
with the following dilemma: “If they stand their ground 
they die — ^by the sword of the enemy ; if they retreat they 
die — ^by the flood ; but they must either stand or retreat ; 
therefore they must die.” Thus we find that whatever alter- 
native of a dilemma is accepted, the result is unpleasant ; 
hence the saying ‘to be on the horns of a dilemma.’ An 
opponent who is faced by a dilemma is between the devil 
and the deep sea. 

II. Complex constructive. — ^In a complex constructive 
dilemma the major premise contains two distinct antecedents 

and two distinct consequents ; the minor 
Complex cons- premise alternatively affirms the antece- 
^rtrated. dents ; and the conclusion alternatively 

affirms the consequents ; e.g.. If A is B, X 
is Y; and if C is D, M is N ; Either A is B or C is D ; there- 
fore Either X is Y or M is N. The following is a concrete 
example: “If there is a censorship of the press, abuses which 
should be exposed will be hushed up ; and if there is no 
censorship, truth will be sacrificed to sensation ; but there 
must either be a censorship or not ; therefore either abuses 
which should be exposed must be hushed up, or truth be 
sacrificed to sensation” (Joseph). 

III. Simple destructive. — A. simple destructive dilemma 
is one in which the major premise contains a common ante- 
cedent and two distinct consequents ; the 

The simple des- minor -premise alternatively denies the con- 
Wtrtmted. sequents ; and the conclusion denies the 

antecedent ; e.g.. If A is B, X is Y, and if 
A is B, M is N ; Either X is not Y or M is not N ; therefore 
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A is not B. The following is a concrete example : *T£ 
Homer speaks truth about things divine, the heroes were sons 
of gods, and did many wicked deeds ; but either they were 
not sons of ^ods, or they did not do wicked deeds ; therefore 
Homer does not speak truth about things divine” (Joseph). 

IV. Complex Destructive. — complex destructive dilem- 
ma is one in which the major premise contains two distinct 
antecedents and two distinct consequents ; 

The complex des- the minor premise alternatively denies the- 
iiliwtraM. * consequents ; and the conclusion alterruh 
tively denies the antecedents ; e.g. If A is 
B, X is Y, and if C is D, lA is N ; Either X is not Y or M 
is not N ; therefore Either A is not B or C is not D. The 
following is a concrete example: — “If we give our colonies self- 
government, we shall make them powerful ; and if we attempt 
to control their use of it, we shall make them hostile; But 
either we ought not to make them powerful, or we ought 
not to make them hosdle ; therefore Either we ought not to. 
give them self-government or we ought not to attempt to* 
control their use of it.” , (Joseph). 

Manse], and some other logicians following him, hold that 
destructive dilemmas are always complex and cannot be 
simple. But our previous discussion shows that destructive 
dilemmas can legitimately be simple. 

Jevons maintains that a dilemmatic argument is more 
often fallacious than not, because the alternatives are not 
usually exhaustive. But this view does not 
A dilemmatic appear to be acceptable. A wrong npdon 
be always falsa. persists that the reasomng involved in>,the 
dilemma is not sound. But the formal 
validity of a dilemma cannot be questioned if its structure' 
is sound,, that is, if its major premise, minor premise and 
conclusion are what they ought to be according to the defini- 
tion of the dilemma. A dilemmatic argument may however 
be materially false, if in the major premise the consequent 
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Three ways of re- 
futing a dilemz]^ 
viz. by rebutting 
it, by escaping 
between its horns, 
or by taking the 
dilemma by its 
horns. 


does not follow from the antecedent, or if the alternatives 
are not exhaustive. A dilemma which is materially false 
can l)e rebutted or refuted by a counter-dilemma. Thus the 
following dilemma — ^If A is B, X is and if C is D, M is N — 
can be rebutted by the dilemma, If A is 
B, M is not N, and if C is D. X is not Y. 
Only a complex constructive dilemma can 
be rebutted. The alternatives of a dilemma 
can be exhaustive only when they are 
' contradictories, but often they are not so. 
When they are not exhaustive, a man may 
escape between the horns of a dilemma, that is, between the 
alternatives. Thus an attempt is made to refute the famous 
dilemma by which Zeno disproved the existence of motion, 
which is : If a body moves, it must either move in the place 
where it is, or in the place where it is not ; But it can neither 
move in the place where it is, nor in the place where 
it is not ; therefore It cannot move. In reply to this dilemma, 
it is pointed out that a body need not move either where it 
is or where it is not, but it may move between these two 
places. But this attempt to refute the dilemma is unsuccess- 
ful, because if the body moves at all, it must move either 
where it is or where it is not. 


A third way of refuting a dilemma is to take it by the 
horns, that is, to show that the consequent or consequents 
do not follow from the antecedents. 

In such a case the major premise can be replaced by 
another premise which refutes the former, and in which the 
consequent or consequents follow from the antecedents. If 
anybody argues thus: ‘If you take milk, you will sufEer from 
indigestion, and if you take bread, you will sufEer from 
indigestion ; but You must either take milk or bread ; there- 
fore You must sufEer from indigestion,’ we may refute him 
by the counter-dilemma, ‘If a person takes milk he will be 
vigorous, and if he takes bread he will be vigorous ; He 
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must either take milk or bread; therefore He must be 
vigorous.’ This dilemma may also be refuted by pointing out 
that the person may take fruit instead of taking either milk 
or bread, and thus there is an escape between the horns of 
the dilemmk. 

In the preceding paragraphs we have shown that in order 
to rebut a dilemma we combine the antecedents of each of 
the two hypothetical propositions which form the major pre- 
mise, with the contrary or contradictory of the consequent of 
the other. We have also observed that only a complex 
constructive dilemma can be rebutted. The following is a 
classical example of how a dilemma is rebutted: — 

An Athenian mother wanted her son not to enter public 
life, and advanced the following dilemma to dissuade him: 

“If you act jusdy, men will hate you, and 
Some danical ex- if you act unjustly, the gods will hate ’you ; 
iUiimma but you must act either justly or unjustly ; 

therefore, public life must lead to your be- 
ing hated”. The son rebutted the above dilemma by the 
following : “If I act justly the gods will love me, and if I 
act unjustly men will love me ; I must act either jusdy or 
unjustly ; therefore, entering public life will make me belov- 
ed.” It may be pointed out that the two conclusions are not 
really incompatible, because a public man is always both hated 
and loved. 

We may conclude this topic with two other classical 
examples of the dilemma. Liti^osus is a famous dilemma 
Protagoras consented to give lessons to Euathlus in rhetoric, 
and it was agreed that one-half the fee should be paid at 
once and the other half when Euathlus would win his first 
case. When Protagoras found that Euathlus engaged in no 
suit, he sued him and advanced the following dilemma: ‘*If 
you lose this suit yOu must pay me by order of the court, 
and if you gain it you must pay me by our contract.” To 
which ^athlus retorted: “If I lose this suit I am free from 
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payment by our contract, and if 1 gain it, 1 am exonerated by 
the judgment of the court.” The best solution of this difficulty 
is that since Euathlus had won no case up to that time, the 
judges would decide in his favom. \After this Protagoras, 
when he saw Euathlus had won a case, might sue him again 
and might rearonably expect that the judges would decide in 
his favour. Another famous dilemma is Imown as Crocodilus. 
A crocodile seized a child and told its mother that he would 
give it back if the mother could say correctly whether he 
would give it back or not. Fearing that if she said he was 
going to give it back he would prove her wrong by devouring 
it, she replied that he would not *give it back, and argued : 
“Now you mu.«t give it back ; for if my answer is true you 
must give it back in accordance with your promise, and if the 
answer is false you must give it back to prevent its being true.” 
The crocodile replied : “I will not give it back, for if T did, your 
answer would be false and I should break our agreement ; 
and even if your answer were correct I could not give it back, 
as that would make your answer false.” There seems to be no 
way out of this dilemma, but the answer would have been 
more fortunate if the mother had said that he would give 
the child back, for in that case its restoration would both have 
made her answer true and have fulfilled the agreement. 



CHAPTER XIV 

THE ENTHTKEKE, SORITES AND EPIOHEIBEMA 
The Enthymeme 

The arguments to be considered in this chapter do not 
involve any principles other than those considered in connec- 
tion with the syllogism. We should regard 
Enthymeme as a particular way of 
argument rather than as a new form of 
argument. The Enthymeme, according to Aristotle, is a 
rhetorical syllogism, as distinguished from the apodeictic 
demonstrative and theoretical syllogism. In an enthymematic 
argument one of the premises or the conclusion of a syllogism 
is understood and not expressed. It is therefore a syllogism in- 
completely stated. So Welton defines an Enthymeme as "A 
syllogism abridged in e5l^ression by the omission of one of the 
constituent propositions” In ordinary discourse syllogistic 
arguments are not usually expressed in full, 
and the arguments of everyday life are, to a 
mon in ordinary large extent, enthymematic. Outside the 
isconrse. treatises on logic we hardly meet with 

syllogisms in which all the constituent propositions are 
expressed. People often have recourse to enthymemes with a 
view to making a fallacious argument appear true. -It is 
therefore often a very useful means to cover up fallacies in 
reasoning. Sometimes however things are so well understood 
between contending parties as not to require any exjilidt state- 
ment. But such shortcuts often serve to confuse and lead to 
fallacies. 

When the major premise of an enthymeme is suppressed. 
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it is said to be an enthymeme of the first order', when the 
minor premise is suppressed it is said to be 
of the second order ; and when the con* 
plained and illne- elusion is omitted, h is said to be of the 
trated. third order. ‘Every soul is a spiritual 

substance, No soul is tangible,’ is an enthymeme of 
the first order,* because here the major premise, ‘No spiritual 
substances are tangible,’ has been suppressed. ‘No spiritual 
substances are tangible, and .*. No soul is tangible,’ » 
an enthymeme of the second order, because here the minor 
premise, ‘Every soul is a spiritual substance,’ has been sup- 
pressed. ‘No spiritual substances* are tangible, and Every 
soul is a spiritual substance,’ is an enthymeme of the third 
order, because here the conclusion, ‘No soul is tangible,’ has 
been suppressed. Similarly, ‘John is ambitious, therefore he 
is unhappy,’ is an enthymeme of the first order ; ‘All ambi- 
tious men are unhappy, and therefore John is unhappy,’ is 
an enthymeme of the second order ; while ‘All ambitious men 
are unhappy, and John is ambitous,’ is an ertthymeme of the 
third order. We need not multiply instances to explain the 
nature of enthymemes of different orders. 

Enthymemes may consist of hypothetical, as well as, of 
categorical propositions. Joseph observes that “A syllogism, 
whether expressed in full or as an enthymeme, is a single 
act of inference ; it may be analysed into premises and conclu- 
sion, but not into parts which are themselves acts of inference.” 


Episyllo^stic and Piosyllogistic Trains of Seasoning 

A polysyllogism or train of syllogisms is a combination of 
a number of syllogisms, in which the conclusion of one 
syllogism serves as the premise of another. 
polyByUogism or Such a train of syllogisms may consist either 
train of Byllogisms. of categorical propositions or of hypotheti- 
cal ones. Thus according to Keynes, "A 
chain of syllogisms, that is, a series of syllogisms so linked 
together that the conclusion of one becomes a premise of 
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another, is called a polysyllogism”. In a polysyllogism, that 
syllogism the conclusion of which is a premise of another 
syllogism is called, in relation to the latter, a prosyllogism ; 
while the syllogism which uses the conclusion of another 
syllogism as One of its premises is called, in relation to that 
other syllogism, an episyllogkm. A syllogism which in rela- 
tion to one syllogism is a prosyllogism may be an episyllogism 


A prosyllogiBtic 
train of reasoning 
illustrated. 


in relation to another. We may illustrate 
the matter by an example: A is C, B is A, 
B is C ; B is C, D is B, .*. D is C ; D is 


C, E is D, E is C. In this train, B is C, 


D is B, D is C is a prosyllogism in relation to the syllogism 
D is C, E is D, E is C, because the latter syllogism 
uses the conclusion of the former as one of its pretnises ; but 
it is an episyllogism in relation to the syllogism A is C, B is 
A, B is C!!, because one of its premises is tbe conclusion of 


the latter syllogism. Thus we find that a prosyllogism proves 
a premise of an episyllogism. The following is a concrete 
example: All material bodies are subject to decay. Animal 
bodies are material, .•. Animal bodies are subject to decay ; 
Human bodies are animaj'bodies, .•. Human bodies are subject 


to decay ; The body of John is a human body, .’. The body 


of John is subject to decay. 


Tbe trains of reasoning given above are called synthetic, 
episyllogistic or progressive. In a progressive train of syllo- 
gisms thought moves from prosyllogism to episyllogism. A 
train of reasoning is said to be regressive, analytic or prosyllo- 
gistic when thought moves from episyllogism to prosyllogism. 

The following is an example of a proSyllo- 
episyllogisdc mstic train : All men are mortal ; Socrates 

tram of reasoning ? , , « . , 

ts a man ; .*. Socrates is mortal ; all ammals 
are mortal ; all men are animals ; .*. all 
men are mortal ; all Uving beings are mortal ; all animals are 
living beings ; .'. all animals are mortal. . In this train the 
syllogism last stated proves a premise of the syllogism stated 
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before it, and this syllogism again proves a premise of the 
syllogism stated first. In actual occurrence of thought, both 
progressive and regressive trains of reasoning are met with. 
Thought advances from prosyllogism to episyllogism when the 
most general principle is stated mst, and it moves from 
episyllogism to prosyllogism when the most general principle 
is stated at 'the end. 




Soiites 


Sorites is a progressive, episyllogistic or synthetic train 

of reasoning composed of a number of enthymemes> Keynes 

^ , defines it as “a polysylloeism in which all 

Sontes denned. . , . c i 

the conclusions are omitted except the final 

'One, the premises being given in such an order that any two 
successive propositions contain a common term.” In a sorites 
the first syllogism of the series or chain is an enthymeme of 
the third order, while the last is an enthymeme of either the 
first or the second order. ^There are two forms of sorites, viz., 
the Aristotelian and the Goclenian, which may be illustrated 
by the following symbolic examples: Aristotelian sorites — 
A is B, B is C, C is D, D is E, .*. A is 
K E : Goclenian sorites— D is E, C is D. 

BisC. AUB, Ai, E. The order of 
the Goclenian sorites is the reverse of the order of the Aristo- 
telian. In the Aristotelian sorites the term which is common 


to 


occurs as 


any two successive premises 
Aristotelian predicate in the premise stated first and as 

and Goclenian sorites ^ , . . , -i-, • •l 

•compared. subject in, that which follows ; while m the 

Goclenian sorites the term which is common 
to any two successive premises occurs first as subject and then 
as predicate. Further, in the Aristotelian sorites the premise 
wMch is stated first in the series contains the subject of the 
conclusion, and the premise stated last the predicate of the 
conclusion ; while in the Goclenian sorites the first premise of 
the chrin contains the predicate of the conclusion, and the 
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last the subject. It will be found immediatdy, when we fully 
draw out the Aristotelian and Goclenian sorites, that in the 
former the premise stated first and all die 
premises are minor premises, 
illustrated abov^. while in the latter the premise stated first 
and all the suppressed premises are major 
premises. We may now develop the two forms of sorites 
illustrated above, to make clear what we have stated in the 
preceding lines. Aristotelian sorites — is C, A is B, .•. A is 
C ; C is D, A is C, .*. A is D ; D is E, A is D, A is E. 
Goclenian sorites : — D is E, C is D, .*. C is E ; C is E, B is C, 
B is E ; B is E, A is B, .*•. A is E. 


We may now cite a concrete instance to illustrate the 
sorites. The following example is given by Aristotle : Action 
is that in which happiness lies ; what con- 
happiness is the end and aim ; the 
end and aim is what is highest; therefore 
action is what is highest. The above example gives us the 
Aristotelian form of sorites, and we may obtain the Godeniaii 
form by reversing the*, order of the premises as follows: 
The end and aim is what is highest ; what contains happiness 
is the end and aim ; action is that in wMch happiness lies ; 
therefore action is what is highest.^ The following statement 
of St. Paul in the Romans providesan example of the sorites .* 
“For whom he did foreknow, he also did predestinate to be 

conformed to the image of his son Moreover whom he 

did predestinate, them he also called ; and whom he called, 
them he also justified ; and whom he justified, them he also 
glorified.” The above is an Aristotelian sorites of which the 
final conclusion is not stated, and if the premises are revemed 
as before, we may have the form of the Goclenian sorites. 

Thete may he 8<»rites consisting of hypothetical propon* 
tons. Welton gives the following two examples: — ^“Jf any 

;i6 
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man is avaricious he is intent on increasing his wealth ; if he 
is so intent, he is discontented ; if he is dis- 
in?!“of®°%oSbetiSi contented, he is unhappy ; therefore if any 
propositions illustrat- man is avaricious, that man is unhappy.” 
***■ In this caSe all \he constituent syllogisms 

are pure hypothetical ones, while in the following example the 
last syllogism is a mixed hypothetical syllogism: “If the 
soul thinks, it is active ; if it is active, it has strength ; if it has 
strength, it is a substance ; now the soul thinks ; therefore the 
soul is a substance.” We may here remark that both Aristote- 
lian and Goclenian sorites are progressive, and Goclenian sorites 
should not be regarded as a regressive train of reasoning, as 
some Iordans suppose it to be. |According to Hamilton the 
Aristotelian sorites is an argument in comprehension, while 
the Goclenian sorites is an argument in extension.^ 

We may now state the rules of sorites. The two rules 
of the Aristotelian sorites are: (i) only one premise can be 
negative, and if one is negative, it must 
Buies of the Aris- be the last ; (3) only one premise can be 
toteiian sorites stated, particular, and if one is particular, it must 
be the first. The above rules may be 
proved thus: — ^If two premises of a sorites are negative, then 
we shall come across a syllogism in the series consisting of two 
negative premises, which we have foimd is not allowed by a 
general rule of the syllogism. Again if one of the premises of 
a sorites is negative, the conclusion must be negative, and the 
predicate of the conclusion will therefore be distributed. So 
the term which is the predicate of the conclusion has to be 
distributed in the premise in which it occurs. We have found 
that in the Aristotelian sorites the predicate of the conclusion 
is the predicate of the premise stated last, and it can be distri- 
buted if that premise is negative. So it is proved that if one 
premise is negative, it must be the last, in the Aristotelian 
sorites. Further, if more than one premise is particular in a 
Sorites, we shall come across a syllogism in the series with two 
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particular premises, which is not allowed by a general rule oi 
the syllogism. Further, if the last premise of an Aristotelian 
sorites be particular instead of the first, then there will be die 
fallacy of undistributed middle, because the last premise is 
the major premise, of which the middle term is the subject, 
and it can be distributed’ only when it is universal. The other 
premise, which is suppressed, is the minor premise, and has 
the middle term as its predicate, and this premise being 
affirmative (since the last premise alone in the Aristotelian 
sorites can be negative) cannot distribute the middle term. 

* * The following are the two rules of the Goclenian sorites : — 
(i) only one premise can bet negative, and if one is negative, 
it must be the first; (2) only one premise can be particular, 
and if one is particular, it must be last. If more than one 
pr^^se in this form of sorites is negative, we have a syllogism 
with two negative premises, as in the case 
The rniee of the qJ jjjg Aristotelian sorites, which is not 
ted and proved. allowed by a general rule of the syllogism. 

If one of the premises is negative, the con- 
clusion will be negative, and the predicate of the conclusion 
will be distributed. The*.term which is the predicate of the 
conclusion has therefore to be distributed in the premise in 
which it occurs. We have foimd that in the Goclenian sorites 
the first premise in the series has for its predicate the term 
which is the predicate of the conclusion. So the first premise 
must be negative, if any premise in the Goclenian sorites is to 
be negative, in order to distribute the required term. If more 
than one premise is particular in this form of sorites, we shall 
come across a syllogism in the syllogistic train consisting of 
two particular premises which cannot be allowed. If on^ of 
the premises is particular in the Goclenian sorites, it must he* 
the last, which, we have found, cannot be negative and is the 
minor prwnise of the last syllogism. The middle term in tins 
premise, being the predicate of an affirmative prc^KMition, 
cannot be distributed. Therefore it must-be distributed in 
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the suppressed major preniise. The middle term is the subject 
of this premise, and can be distributed only if it is universal. 
Therefore if any premise in the Goclenian sorites be particular, 
it must be the last, otherwise there will be the fallacy of un- 
distributed middle. \ 

Logicians like Mill and Keynes hold that there may be 
sorites in figures two and three. We need not give examples 
of such sorites. The rules of sorites do not apply to them. 

TIm Xpidhairema 


“An Epicheirema is a regressive chain of reasonihg* 
abridged by the omission of one ^ of the premises of each pro- 
syllogism** (Wei ton). It is therefore a poly- 
filil syUogis™ with only one or more prosyllo- 

fonns explained andmsms breflv indicated. It being a regres- 
illusttated. . , . ii • ° c 

sive, analytic or prosyllogistic tram of 

reasoning, the movement of thought in the epicheirema is from 

episyllogism to prosyllogism. The epicheirema may be either 

single or double, and it may be either simple or complex. So 

it may have four forms, viz., (i) simple single, (2) simple double. 


(3) complex single, (4) complex double. We may illustrate 
these forms by symbolic examples: — 


(i) Simple single : — ^Every M is P because it is X : Every 
S Ls M ; Therefore S is P. This is single because only the 
major premise of the argument is proved by a prosyllogism, 
one premise of which is suppressed. If we fully express the 
prosyllogism which proves the major premise of the episyllo- 
gism, we find it to be — Every X is P (suppressed major pre- 
mise) ; Every M is X ; therefore Every M is P. Thus we 
find that the prosyllogism which, in this case, proves one of 
the premises of the episyllogism, is an enthymeme of the first 
order. Let us take another example : — is P because X is ; 
S is M ; .'. S is P. In this case, if the prosyllogism, which is 
an enthymeme, is fully developed, we have i^e argument: 
Every X is P (major premise) ; Every M is X (suppressed minor 
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premise) ; /. Every M is P. In this case the prosyllogism 
which proves one of the prenuses of the episyllogism is an 
enthymeme of the second order. 

(2) Simple .double : — ^The following are two symbolic ex- 
amples of this form of the epicheirema: (a) Every M is P, 
because it is X ; Every S is M, because it is Y ; therefore 
Every S is P. (&) Every M is P, because every X is ; Every 
S is M, because every Y is ; therefore Every S is P. In the 
first example, the prosyllogisms which prove the two premise.« 
of the episyllogism are enthymemes of the first order, while in 
the second example they are* enthymemes of the second order. 
An epicheirema is double when both the premises of the epi- 
syllogism are proved by enthymemes. 

(3) Complex single : — ^An epicheirema is complex when its 
premise is proved by an enthymeme which again is proved 
by another enthymeme. If only one of the premises is so 
proved, we have the single complex epicheirema, and if Both 
the premises are so proved we have the double complex epi- 
cheirema. The following is an example of a single complex 
epicheirema : — ^Every M J P, because it is X, and every X is 
Y ; Every S is M ; therefore Every S is P, 

(4) Complex double: — ^The following is an example of, 
the double complex epicheirema: Every M is P, because it is 
X, and every X is Y ; Every S is M because it is N, and every 
N is O ; therefore Every S is P. 

We may give a concrete example of the simple double 
epicheirema: All ambidous men are ufihappy because they 
can never satisfy their .desires, and all statesmen are ambitious 
because they always want to be more 
maples. powerful ; therefore all statesmen are un- 

happy. We need not cite many more con- 
crete exsOnples to illustrate the epicheirema. We may con- 
clude ^th one further concrete example of it given by Joseph : 
“Those who have no occupation have notiiing to interest 
themselvea in, and therefore are unhappy; for men with 
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nothing in which to interest themselves are always unhappy^ 
since happiness depends on the success with which we advance 
the objects in which we are intere^^ted ; and so wealth is no 
guarantee of happiness.” Here the central syllogism is: All 
who have nothing in which to interest themselves are un- 
happy ; Those who have no occupation have nothing in which 
to interest themselves ; therefore those who have no occupa- 
tion are unhappy. 



CHAPTER XV 

FUNCTION, VALIDIT7 AND BANGS OF 
THE SYLLOGISM 

In this chapter we shall consider whether syllogistic 
reasoning is useful, whether it involves the fallacy of petitio 
prlncipii, and what its scope is. We shall 
Problms to be die- be able to determine the problem of the 
cuMed Ml this chap- ygj^g validity of the syllogism if we 

clearly understand its function. , For a long 
time it has been argued that the syllogism is either useless or 
fallacious. Mill puts the matter thus: "If all the facts of 
the major premise of any syllogism have been examined, the 
syllogism is needless ; and if some of them have not been ex- 
amined, it is a petitio prindpii. But either all have been 
examined, or some have not. Therefore the syllogism is either 
useless or fallacious.” 

We must here reme9»ber that every useful and valid in- 
ference must satisfy two conditions, viz., (i) it must contri- 
bute to the advancement of knowledge. 
The syllogiam can- jg^ conclusion must be different from 
premiie,; and y« (a) it must follow 
necessarily from the premises. Thus the 
paradox of inference is that the conclusion arrived at by means 
of it must be within the premises and yet outside them, that is 
to say, it must go beyond the premises even though necessarily 
implied by them. Does the syllogistic inference satisfy t^iese 
two conditions? 'If it does not, it is Certainly useless and in- 
valid. In every syllogism there is a universal proposition, 
and we have seen that the mood Barbara is the ideal' type of 
syllogism. It is held by the opponents of syllogism that, in it 
the conclusion does not go beyond the premises, anrf there- 
fore it is of little value. Let us now see what really is the 
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function of syllogism, by taking an example of it and asking 
whether it is useful. ‘All material bodies gravitate. This stone 
is a material body, It gravitates’, is a perfect syllogism in 
the mood Barbara. The opponents '^f the syllogism hold that, 
if we know that all material bodies gtavitate, we also know 
that this stone gravitates ; thus the conclusion does not furnish 
any new information or go beyond the premises, and is there- 
fore of little use and not, properly speaking, an inference at all. 
Is this contention true? It appears that the opponents of the 
syllogism are wrong. The major premise of a syllogism need 
not be an enumerative universal, that is, it need not be estab- 
lished by an observation of all the instances comprehended 
under it. In the illustration given above, the major premise, 
‘All material bodies gravitate,’ is a true abstract universal, 
because it has been established on the basis of some universal 
principle after observing only a few instances of material bodies 
gravitating. Thus, though we are aware of the major premise 
of the syllogism, the conclusion drawn from it may really 
provide some new information to the enquiring mind, and in 
this sense it goes beyond the premi;ses, though it necessarily 
fellows from them. 

Inference is a movement of thought, and its claim to 
value depends upon subjective, not upon objective, conditions. 
We have seen that even in immediate inference there is a 
movement of thought, and it is therefore inference proper. 
Mere verbal novelty is not sufficient for inference. If we pass 
from the proposition that ‘George VI is the king of England’ 
to the proposition that ‘George VI is England’s king’, there is 
no inference at all, as there is no movement of thought from 
the known to the unknown. It is merely, a verbal change. 
But in syllogistic reasoning this is not so. The novelty that 
is required of syllogistic reasoning is subjective novelty, as 
Keynes puts it, not objective novelty or mere verbal novelty. 
Let ui take the syllogism, ‘All ruminants are herhivorous. 
Camels are ruminants, .'. Camels are herbivorous.’ Here we 
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may be aware of the major premise without being aware of 
the conclusion, though the former implies the latter ; and this 
is certainly a case of inference proper. Therefore the conten* 
tion that the syllogism is useless cannot be established. We 
may also point out that in a syllogism we do not draw a con- 
clusion from the major premise alone ; the minor {M:eini8e^alsc 
is necessary. This is recognised both by the dictum of Aris- 
totle and by the dictum nota notse, as we have pointed out in 
our discussion of the syllogism. If this is so, that is, if the 
minor premise in an indispensable necessity of the syllogistic 
argument, there is an additional reason to reject the contention 
that it is useless, since the* conclusion is not drawn from the 
major premise alone. 

Let us now examine Mill’s contention that all arguments 
are from particulars to particulars. He maintains that 
syllogistic arguments are not, properly 
MiU’e view of the speaking, cases of inference. They are 
•yllogism examined, simply interpretative. Our arguments are 
always free from the necessity of having 
recourse to the univer 1. We argue that John is mortal, 
James is mortal, Philip is mortal, and so on, therefore the 
Duke of Wellington is mortal. We need not infer the morta- 
lity of the Duke of Wellington from the premise ‘All men are 
mortal.’ The universal proposition of a syllogism is nothing 
but a memorandum of observed facts. We may, no doubt, 
argue in this way that John is mortal, James is mortal, 
Philip is mortal, and so on, therefore AU men are mortal ; and 
the Duke of Wellington is a man, and therefore he is mortal. 
But such a process of thought is not necessary to arrive ^t this 
conclusion, because we can pass directly from the observed facts 
to the ultimate conclusion without having recourse to the nni- 
versal proposition ‘All men are mortal.’ Thus Mill writes, 
“I cannot perceive why it should be impossible to journey 
from one place to another unless :we march up a 
hill and then march down again.” ‘‘Not only may we 
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reason from particulars to particulars without passing through 
generals, but we perpetually do so reason.” “The child who, 
having burnt his fingers, avoids to thrust them again into the 
fire, has reasoned or inferred, thou^ he has never thought 
of the general maxim. Fire bums.” But Bradley rightly points 
out that no. inference is possible without the help of some 
universal element. Even in induction, which Mill so vehe- 
mently advocates, it is impossible to establish a valid conclu- 
sion without perceiving the universal connection between the 
subject of inference and the inferred property. Even when 
Mill’s village matron finds out what the illness of a neighbour’s 
child is from the illness of her own child which she observed 
in the past, she can correctly do so only if she sees the uni- 
versal connection between the illness and its symptoms. Only 
in an analogical argument do we pass from the particular to 
the particular without the help of any universal element. But 
such arguments, as we shall later on find, are more often 
fallacious than not. 

Since it is impossible to do away with the universal ele- 
ment in reasoning, it is also impossible to dispense with the 
need of the syllogism. If the syllogistic argument is nothing 
but the interpretation of the major premise in the conclusion, 
then even geometrical inference must be regarded as merely 
interpretative and not as reasoning proper. But in the deduc- 
tive reasonings of geometry, though conclusions necessarily 
follow from self-evident axioms and postulates, it cannot be* 
contended that they are apprehended as soon as the axioms 
and postulates are knovm. Even if we know the latter, we are 
not aware of many of the conclusions that are established from 
them. We have already shown that there is a real advance- 
ment of knowledge in syllogistic arguments. By means of 
syllogisms the laws of Kepler are extended to newly discovered 
planets and satellites, which had not been observed when the 
laws were established. Even Mill admits that the argument. 
‘All men are mortal, the Duke of Wellington is a man, there^ 
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fore the Duke of Wellington is mortal/ is an argument the 
conclusion of which is not apprehended as soon as the major 
premise is given, since when he was writing his Logic the 
Duke of Wellington was still alive. Even Bradley admits that 
three-fourths of our reasonings are syllogistic. Thus we find 
that the sylogism is not useless, for the 
whTd! ouHi^enS conclusion is not obviously apprehended as 
lead soon as we apprehend the major premise, 

and the minor premise is indispensable. 
Only when the major premise of a syllogism is an enumerative 
universal, that is, is established by observing all the instances 
comprehended under it, can it be regarded as not very useful. 
We shall find, when we discuss the validity of induction, that 
the general proposition established by induction is only hypo- 
thetical, and can be verified and proved only when tested by 
syllogistic reasoning. 

The above considerations will now enable us to establish 
that the syllogistic argument is not fallacious. The charge 
that the syllogism involves the fallacy of 
a '^1’® arjjuments of petido orincipii is of considerable antiquity. 
Mill as to why syllo- It was advanced by Sextus Empincus m the 

voive the““atey of century A.D., and in modem times 

petitio principii. ^ hy Mill and others. Sextus Empiricus held 
that in every syllogistic reasoning the tmth 
of the conclusion is assunted in the truth of the major premise 
and therefore the fallacy of petitio principii is committed. The 
fallacy of petido principii occurs if the premise from which a 
conclusion is deduced is itself proved by evidence which in- 
cludes the conclusion. Sextus Empiricus st^posed tha^ the 
major premise of the syllogism is always an enumeradve uni- 
versal, and that therefore the conclusion cannot go beyond ‘it, 
as in 'the syllogism, All the apostles w’ere Jews, Peter was an 
apostle, therefore Peter was a Jew. It is undeniable that in 
such a reasoning the conclusion is required to prove the major 
premise, and therefore is assumed in the major premise. But 
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here also, we must remember, the conclusion follows not 
merely from the major premise, but from two premises, the 
major and the minor. And Sextus Empiricus is wrong in 
supposing that the universal prop^don in the syllogism is 
always an enumeradve universal. We have already found 
that a syllogism, which is of value, requires a major premise 
which is a true abstract universal. 

Mill and his followers also regarded syllogisms as un- 
necessary and fallacious. Mill does not seem clear as to the 
meaning of the fallacy of peddo prindpii. Does he mean 
that in a syllogism, if the conclusion is false, the prenuses 
(when the process of reasoning is correct) 
The c^rge that are also false? This is not the proper 
cious refuted, meanmg of the fallacy of petitio pnnapu. 

In this sense not only the syllogism but every 
other form of demonstradon, geometrical or other, involves 
peddo principii, since in every demonstradon, if the conclu- 
sion is false, the premises cannot be true if the process of 
reasoning is valid. But the charge of peddo principii can only 
b? brought in a true sense against the syllogisdc argument, if it 
can be shown that in syllogism the conclusion is required as 
evidence to prove the major premise and is thus assumed in 
that premise. But we have already seen good reason to con- 
clude that this contendon cannot be granted. 

« 

Keynes and Johnson rightly remark that the validity of syllogistic 
reasoning rests upon subjective or epistemic conditions, not upon objective 
or constitutive conditions. Objectively viewed, the syllogism can be re- 
garded as fallacious, because the objects to which the major premise refers 
include the object or objects to which the conclussion refers; and from this 
point of view Mill regarded the syllogism as involving the fallacy of petitio 
principii. 301 we have already pointed out that the essence of inference is 
movement of thought from the known to the unknown, and if we do not 
know the conclusion as soon as we know the premises, and the condur- 
sion imparts some new information, there is inference proper. If s6, the 
epistemic or subjective validity of the syllogism cannot be questioned, and 
the epistemic factor of inference, which is concerned with what we happen 
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to know, rather than tiie constitutiTO factor, which is concerned with what 
18 thought about, is what determines the validity of inference. 

Welton therefore sums up as follows the arguments re- 
quired to prove the validity of syllogistic reasoning: “The 
major is essentially not a mere summation of observed ins- 
tances ; the minor is a necessary part of 
Summary of the every syUogism ; it is possible to accept 
results reached. premises without drawing the condusiottr 

and hence to make progress in knowledge 
by means of syllogism ; and the fact of inference depends on 
the rigidity of the proof, not on its novelty.” A syllogism 
does involve the fallacy of pfetitio principii if its major premise 
is an enumerative universal. The syllogism may also be re- 
garded as fallacious if viewed objectively ; but in deductive 
reasoning, as vfe have found, subjective validity is sufficient. 

We may now consider the range and limitations of the 
syllogism. It has been claimed by Whately, Bowen. Mansel 
and others that the syllogism is the only 
Bangs and limi- type of mediate inference and that every 
tations o| mediate* inference can be syllogistically ex- 

t^uM ali*”mfer- pressed. Whately attempted to reduce in- 
ences to the syllo- (juctive reasoning to the syllogistic form, 
tenable. Mansel attempted to reduce the argu- 

mentum a fortiori to the syllogism. Thus 
he reduces the argument, A is greater than B, B is greater 
than C, A is greater than C, to the following syllogism: 
Whatever is greater than a greater than C is greater than C. 
Syllogism is only one of the various foitns of mediate infer- 
ence. and should not be regarded as the only type. But it 
must be admitted that the syllogism is a very important ttom 
of mediate iitference. 


We have seen that the relation from which the syllogistic inference is 
drawn is that of subject and predicate; but from other relations we can 
draw inferences which cannot be regarded as syllogiAic. Thus Welton says. 
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'*The syllogism deals only with propositions which express the relation of 

Bradley’s consi- and attribute, and inferences from other 

deration of the relations, though they may be perfectly valid, not 

principles of syn- 
thesis of relations only are not made ^syllogistically, but cannot be 

shows that the satisfactorily expressed iti that form”. We require 

-syllogism IS not j r 

the .only type of a logic of relatives to find out all the relations from 

mediate inference. i.* 

I which inferences may be drawn, but since relations 

are vague, it is difficult to elaborate such a logic in its perfect from. 

Bradley says that the principles of synthesis of relations, upon which all 

inferences depend, are as many as there are categories, but he mentions 

five main types of these principles. These are : — 

(1) Synthesis of subject and attribute, as illustrated in the case. All 
men are mortal, Socrates is a man, .•. Socrates is mortal. All syllogistic 
inference rests upon this principle of synthesis. 

(2) Synthesis of identity, as illustrated in the case, A is the brother 
of B, B of C, and C is the sister of D, .*. A is the brother of D. 

(3) Synthesis of degree, as illustrated in the case, A^is hotter than B, 
B is hotter than C, A is hotter than C; or, A is greater than B, B 
than G, .*. A than C. This principle of synthesis is the basis or ground of 
the argumentum a fortiori. 

(4) Synthesis of time, as illustrated in the case, A is before B, and 
B before C, .-. A before C; or, A is after B, B is contemporary with C, 
.*. A is after C. 

*(5) Synthesis of space, as illustrated in the case, A is north of B, 
and B west of 0, .*. C is south-east of A. 

Though this list of the principles of synthesis of relations is not ex- 
haustive, it throws much light upon the problem of the different forms of 
mediate inference. Of these principles, the syllogistic inference rests upon 
the first alone. The inferences illustrated in the other four cases are not 
, ... syllogistic, and have no universal major premise. 

not the oSy°?:^ “ “ot only 

of deductive medi- form of mediate inference, for all the inferencee 
ate inference, but illustrated above are deductive, though only the first 
by far the most 

is syllogistic. Though this is true, it is undeniable 
unpo an . syllogism is the most important, the most 

universal, and the most accurate form of inference, and the major 
portion of our inferences are syllogistic. Though the syllogism is limited 
in range, it is perfect as far as it goes. 

Bussell has thrown much light upon the problem of the logic of 
relatives. It is owing to his work that we can now provide a list o{ the 
most important relations which are the ground of inference 


The syllogism 
not the only type 
of deductive medi- 
ate inference, but 
by far the most 
important. 
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1. Subject and predicate relation. — This relation, as we know, is the 
ground of syllogistic inference. 

2. Transitive relation, — This also can yield valid conclusions. **A 
transitive relation is such that if it relates one term 
to a second teim and this second term to a third 
term, then it must relate the first to the third term". 
e,g., If A is younger than B, and B is younger than 
C, then A is younger than C. 

3. ^An intransitive relation is such that if it relates one term to a 
second and this second to a third, it cannot i elate the first term to the 
third. Thus if A is the father of B and B is the father of C, A cannot 
be the father of C." 

4. "A non-transitive relation is such that it may or may not be transi- 

tive. Thus A, who is a friend of B who is a friend of C, may or may not 
be a friend of C." • 

5. Symmetrical relations, — **A symmetrical relation is such that if it 
relates one term. A, to another, B, it also relates B to A;" e.^r., ‘equals', ‘is 
identical with.* If A equals, or is identical with, B, then B equals, or is 
identical with, A. 

6. Asymmetrical relations, "An asymmetrical relation is suqh that if 
it relates A to B it cannot relate B to A ;** thus ‘after* is an asymmetrical 
relation. If A is after B, then B is not after A. 

7. Non-symmetriccd relations, — ‘*A non-symmetrical relation is such 
that if it relates ^ to B, it may or may not relate B to A;'* e.g, 'hate*. 
If X hates Y, Y may or may not hate X. 

8. Connected relation,^*' ^ connected relation is such that given any 
two of the terms which it relates, it either relates the first to the second 
or the second to the first, and it may relate both the first to the second 
and the second to the first. Thus among the points on a line, of any given 
two, one must be to the left of the other, or this must be to the left of 
the one.*' ‘‘Belations which are at once transitive, asymmetrical and con- 
neo^d are of special importance in mathematical reasoning, since they give 
rise to series.** Transitiveness is a relation which secures the validity of 
non-syllogistic reasoning. Some relations occurring in non-syllogistic argu- 
ments ere asymmetrical as well as transitive. This is evident in the 
a fortiori reasoning. 

The progress of knowledge depends upon correct infer- 
ence, and we know that the two main types of inference are 
syllogism «and induction. Some logicians, such as Whately,* 
Mansel and others, supposed, as we have found, that the 
sylogism is the only type of valid mediate inference, and they 


Busseirs classifi- 
cation of relations 
from which infier- 
ences may be 
drawn. 
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refused to regard induction as an independent form of it. On 
the other hand, Mill and his followers minimised the import- 
ance of syllogistic reasoning ; they supposed 
DoKmatiam either that inference is always from the particular 
oIo*ftiS?aSSto to the particular that the major premise 
of material logic of the syllogism is a mere memorandum 
u not tenable. which registers observed instances, and 
that the passage from the general to the particular in t]ie 
syllogism is not inference but mere interpretation of what has 
already been bbserved. Our discussion has shown that neither 
syllogistic inference, nor inductive inference, can be ignored 
by thought. Both types are necessary for knowledge. The 
major premise of the syllogism, if it is not a self-evident 
axiom, must express a belief which has been proved by 
induction, if the syllogistic reasoning is to be valid. 
Similarly, if induction is to prove or discover some law which 
is true and useful, it must not depend simply upon observa- 
tion of facts, but should also be formally valid and its conclu- 
sion verified by syllogistic reasoning. 



CHAPTER XVI 

rOBMAL FALLACIES 


The term fallacy is used in difterent senses. A false 
statement is often said to be a fallacy. Thus we say that 
the statement that men walk on their 
The meaning of heads is fallacious. It is also held that a 
“ false belief is a fallacious belief. Thus to 

believe in ghosts is sometimes regarded as a fallacious belief. 
Even an ungrammatical sentence, e.g., ‘Five men is coming’, is 
said to be a fallacious sentence. But in log^c the term fallacy 
is used to denote an argument that is really false, even though 
it might appear to be true. Properly speaking, a false argu* 
ment alone shotild be regarded as a fallacy. A false beli^ 
or an incorrect statement should not be so regarded. Accord- 
ing to Joseph, “A fallacy is an argument which appears to be 
conclusive when it is not ; and the chief use of studying falla- 
cies must be that we m * r learn to avoid them.” The fallacy 
is also defined as “a violation of logical principles disguised 
under a show of validity.” It is therefore clear that not every 
confusion of thought or prejudice is a fallacy. 

Many logicians are of the opinion that fallacies must not 
be studied as a distinct subject in connection with logic. They 
point out that the violations of grammadcal rules are not 
studied separately, and in the same way the violations of 
logical principles need no be studied separately. It U true 
that a knowledge of the principles of logic enables us, to some 
extent, to detect fallacies arising from their 
i,tndy violation, and a study of fallacies does not 

' enable us to avoid errors in reasoning. It 

is true that a psychologist can well understand the principles 
of the operations of the mind only when °he studies both ab- 

^7 
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normal and normal mental processes, and a physiologist can 
gain a dear understanding of the conditions of health only by 
studying the prindples both of disease and of health. But 
a logidan cannot acquire much insight into the principles of 
valid thinking by studying fallacim. Though this is true, it 
cannot be denied that we have complete understanding of 
a thing only when we come to know its opposite as well. So 
a study of the transgressions of logical prindples with the 
study of the prindples themselves may enable us to see more 
clearly what the principles of valid tlunking are. Therefore 
the study of fallades cannot be regarded as itself falladous 
or useless. 

I 

According to Mill there are two main sources of fallacies, 
viz,, moral and intellectual. Fallacies are often committed 
owing to passion, indolence, prejudice, *etc. ; 
Sources of falls- these are the moral sources of fallades. 

Again, men commit fallacies because they 
sometimes fail to think rightly. Fallacies which are due to 
the failure to think accurately are those which have an in- 
tellectual source. 

It is very difficult to classify fallacies. Various classifica- 
tions are given but none of them is scientific. Aristotle classi- 
fies all fallacies under two main heads, viz., (i) fallades in 
dictione, under which he includes Equivocation, Amphiboly, 
Composition, Division, and Figure of 
Classifications of Speech ; and (2) fallades extra dictionem, 
fallacies. under which he includes Acddent, Secun- 

dum quid, Ignoratio elenchi, Petitio prin- 
dpii. Non causa pro causa. Consequent, and Many Questions. 
The former class of fallacies, but not the latter, has its source 
in the ambiguity of language. Whately classifies fallades 
under two main heads, viz., (i) lo^cal or formal, which he 
sub-divides into (a) purely logical, ( 6 ) semi-logical, and (2) 
material. Mill gives the following classification: 
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I' of simple Inspection, 


Pallacies J 


‘From 
eviden- 
ce dis- 
tinctty 
conceiv- 
ed. 


,1. Fallacies a priori. » 


/ 2. Fallacies of 
I observation. 


’ Inductive 
fallacies 

Deductive 

^tallacies 


1 3. Fallacies of 
generalisation. 

I 4. Fallacies of 
J ratiocination. 




of In- 
ference 


From evidence 

indistinctly 

conceived 


.5. Fallacies of 
confusion. 


Other logicians classify fallacies under three main heads, 
viz., (i) Non-logical or material fallacies, which are sub- 
divided into (a) Premise unduly assumed (pedtio principii), (&) 
Irrelevant conclusion or Ignorado elenchi ; (2) Non-infercndal 
logical fallacies, which include fallacies of definition, division, 
classificadon, etc. ; (3) Inferential fallacies, which are either 
(a) induedve or [b) dedurdve. Deduedve inferendal fallacies 
are again subdivided into (i) Formal fallacies and (ii) Semi- 
logical fallacies. We shall not treat of non-logical or material 
fallacies and induedve inferendal fallacies in this part. Other 
fallacies, which are connected with the problems treated of in 
this part, will be discussed under three main heads, (i) Non- 
inferential logical fallacies, (2) Inferential formal fallacies, (3) 
Semi-lo^al fallacies. This classificadon, though convenient, 
does not claim to be a sciendfic one. 

Non-inferential Logical Tallaciea 

In consequence of failure to understand the meaning of 
terms clearly, we often use concepts which are vague. If 'a 
term is clearly defined and understood, we 
Vague Concep- can get rid of fallades incidental to vague 
conception. Thus the :term ‘infinite’ i^ 
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used to mean ‘finite at a very extended limit/ though the term 
‘infinite’ really means ‘that which is limitless/ Similarly the 
term ‘eternal’ is used to mean ‘enduring throughout a very long 
time/ But the term ‘eternal’ reall:)^ connotes existence out of 
time. 

Fallacies incidental to the use of inconsistent terms occur 
when incompatible words are combined into terms. These falla- 
cies also occur because we often fail to see 
inconnBtent tenn. meaning of words clearly and distinctly, 
and propositioDB. Thus such terms as ‘indivisible matter/ 
‘sweet sorrow/ ‘circular straight line/ 
‘pleasant anger/ ‘angular happinesis’ etc., are inconsistent terms. 
Tlie use of such terms should be avoided in logic. Again,, 
sometimes we commit the fallacy of inconsistent propositions^ 
when the subject and the predicate which are combined in a 
proposition are inconsistent terms. Thus the propositions, 
‘Man is immortal,’ ‘Every rule has an exception,’ ‘Mind is 
visible,’ ‘Truth is consistent falsehood,’ ‘Misery is desirable,’ are 
inconsistent. The proposition ‘Epimenides the Cretan says that 
all Cretans are liars,’ is also self-contradictory or inconsistent 
because it means that Epimenides can only speak the truth if 
he lies, and lies if he speaks the truth. We use inconsistent 
propositions only when the meaning of the terms of a pro- 
position is not well defined and understood. 

We have already discussed, in the chapters on Definition 
and Division, the fallacies which arise from the violation of the 
rules of definition and division. So these 
fallacies need not again be treated of here. 

rules of Defini- Students will find them clearly and fully 
ion- an ivision. chapters mentioned. The 

fallacies of definition are redimdant definition, too wide defini- 
tion, too narrow definition, obscure definition, tautologous or 
circular definition, negative de^nition and figurative defini- 
tion. The fallacies of division and classification are cross 
or overlapping division, too ivide division, too narrow division^ 
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metaphysical division, and physical division. These fallacies, 
though logical, are not fallacies of inference. 

Inferential Tonnal Tallacies 

Under this head are included those fallacies which arise 
from the violation of the rules of opposition, of eduction or 
immediate inference, of syllo^sms, of mixed syllogisms, of 
sorites and of epicheirema. These fallacies 
Fallociee to have been explained clearly in connection 
section. With the discussion of the topics mentioned. 

Fallacies .incidental to opposition occur 
when the rules of inference by opposition are violated. When 
two propositions are in contrary opposition, we can pass from 
the truth of one to the falsity of the other, but not conversely. 
Thus it is fallacious to argue that if an A proposition is false, 
the corresponding E proposition is true. 
Fallacies inciden- Similarly of two subaltem propositions, when 
iai to opposition. the universal is true, the corresponding 
particular is true, but it is fallacious to 
argue that when the uniieersal or subalternans is false, the cor- 
responding particular or subaltem is also false. Again, though 
we can pass from the falsity of the subaltem to the falsity of 
the subalternans, it is fallacious to argue from the tmth of the 
subaltem to that of the subalternans. Again, of two sub- 
contrary propositions, if one is false, the other is tme, but it 
is fallacious to argue that when one is true the other is false. 
The confusion between contrary and contradictory opposition 
often gives rise to fallacy. 

Eductions, we have found, are of two kinds, viz., mate^l 
and formal. We have shown how material eductions may 
lead to fallacies, and that the correctness 
material eductions depends upon the 
formal educations, knowledge of facts. Students will find that 
fallacies incidental to material eductions 
have been treated in connection vrith the discussion of the 
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forms of those eductions. We need not repeat them here. 
Fallacies incidental to formal eductions are those which arise 
from the violation of the rules -pf conversion, obVersion, 
contraposition and inversion. The commonest of these 
fallacies consists in simply converting an A or an O proposi- 
tion. If A Is simply converted, or O is converted at all, there 
is usually the fallacy of distribution. It is a rule of eduction 
that no term should be distributed in the conclusion if it has 
not been distributed in the premise. If A is simply converted 
the predicate term of the original proposition, which is undistri- 
buted there, becomes distributed in the conclusion, as the 
subject of a universal proposition. Again, if O is converted, 
the subject term of the original proposition» which is undis- 
tributed, becomes distributed in the conclusion, as the predicate 
of a negative proposition. Fallacies incidental to contraposi- 
tion and inversion also occur when a term which is not dis- 
tributed in the premise becomes distributed in the conclusion. 
These fallacies are really fallacies of conversion. Thus if we 
conclude from ‘No S is P’ to ‘All not-P is S,’ there is the 
fallacy of contraposition. To infer from ‘Every S is P’ that 
‘No not-S is P,’ or from ‘No S is P’ that ‘Every not-S is P,^ 
would be to commit the fallacy of illicit inversion. Similarly 
if we pass from the proposition ‘Thought is existent' to the 
proposition ‘What contains no element of thought is non-exis- 
tent,’ we commit the fallacy of illicit inversion. Students may 
consult the discussion of formal eductions if they wish to 
understand clearly the fallacies which arise from the viola- 
tion of the rules of foripal eduction. 

The fallacies which arise from the violation of the rules 
of syllogism have been fully discussed in the chapter on 
syllogism. Here we need only name them. 

Fallacies jnciden- They are— (i) the fallacy of four terms 
tal to ByUogisms. (Quatemio Terminorum), (2) the fallacy of 
undistributed middle, (3) the fallacy of illicit 
process of the major term or illicit major, (4) the fallacy of 
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_ illicit process of the minor term or illicit minor, (5) the fallacy 
of negative premises. Fallacies are abstract when they are 
committed openly, and concrete when they are hidden by the 
language. The fallacy of undistributed middle is very often 
committed, and should be guarded against. 

Fallacies incidental to mixed syllogisms have been fully 
discussed in the chapter on mixed syllogisms. Fallacies of 
mixed hypothetical syllogisms are two in 
FallcWes iiiciden- number, viz., (0 denying the consequent, 
**^*^'' (2) affirming the antecedent. The former 

occurs when by denying the antecedent we 
deny the consequent, and the latter occurs when by affirming 
the consequent we affirm the antecedent. These fallacies are 
called by Aristotle fallacia consequentis. 

Fallacies occur in mixed disjunctive syllogisms when from 
a disjunctive proposition whose alternatives are exclusive but 
not exhaustive we affirm one of the altema- 
^ailaciM_^ndden^ tives by denying the other. Again, when 
^ilogisms. ” a disjunctive proposition has its alternatives 
exhaustive but not exclusive, we commit a 
fallacy if we deny one of t^lem by affirming the other. (For 
illustrations see the chapter on Mixed Syllogisms). 

Dilemmatic arguments are fallacious when the alterna- 
tives are not exclusive and exhaustive. We have seen, in 
discussing the dilemma, how it is possible 
Fallacies inciden to escape between the horns of a dilemma, 
tai to dilemmas, |jy homs. or to rebut it. - We 

have pointed out in what circumstaiices 
dilemmatic arguments are fallacious. (Students are referred 
to the chapter on Mixed Syllogisms to find the fallacies inci- 
dental to the dilemma). 

Fallacies also arise from the violation of the rules of sorites 
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and epicheirema. 

FaUaciea inciden- 
tal to sorites, epi- 
cheirema, and en- 
thymemes. 


Students are referred to the chapter on trains 
of syllogism for the rules of sorites and 
epicheirema, and for the fallacies which may 
arise from theili, violation. Fallacies inci- 
dental to enthymemes are nothing other 


than the fallacies of syllogisms. To find out the fallacy in 
an enthymematic argument we should reinstate the suppressed 
proposition, and state the syllogism in full. Sophists often 


have recourse to enthymemes to delude their opponents. 


We may here name another class of fallacies known as the 
fallacy of Many Questions (Plures Interrogationes). It occurs 
when only one answer is demanded to 
Many Questions several questions contained in one sentence. 
Plures Intenoga Thus if anyone asks, “Have you left ofE 
beating your father ” no single answer, 
whether ‘yes’ or ‘no’, can be given. If one answers ‘yes,’ it 
implies that one used to beat his father ; if the answer is ‘no,’ 
it implies that one beats one’s father even now. Similarly it 
frequentiy happens that no single answer can be given to such 
questions as, “Where did you hide the goods you stole last 
night?’’ “Have you given up drinMng?’’ “Have you cast your 
horns?’’ etc. Sophists often asked such questions to place 
their opponents in a difficulty. Lawyers often use such ques- 
tions in cross-examination. In inductive reasoning we often 
commit a fallacy when we suppose that a cause which produces 
an effect is the only cause of the event. Thus when we sup- 
pose that death has but one cause, or that a particular disease 
has but one explanation, or that hunger can be appeased only 
by one kind of food, we commit such a fallacy. 


Semi-logical Fallacies 

Under this head we would discuss all those fallacies which 
arise from the ambiguity of language. Some of these are 
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really fallacies of definitioii, for when terms 
1 f/om are not clearly deBned they are often used 

ihe ambif^uity of ambiguously. Other fallacies of ambiguity 
languapre. ambiguous construction of 

proposidons. Fallacies which are due to the ambigmty of 
language are called by Aristotle fallacies in dictione. They 
are Equivocadon, Composition, Division, Figure of speech. 
Amphiboly and Accent. Besides these. Accident and Secun- 
dum qiud, which Aristotle includes under the class of fallacies 
•extra ^cdonem, are also regarded as fallacies due to the ambi- 
guity of language. All these fallacies, and some others, are 
included by Mill in ‘fallacies of confusion*. Let us now ex- 
plain these fallacies one by one. 


I. Aequivocatio or Homonymia. — ^Equivocadon occurs 
through the use of words capable of two or more meanings. 
We use equivocal terms only when we fail to define them. 

In a syllogisdc argument, the middle term 
extremes may be ambiguous, 
and then we have the fallacy of four terms. 
The following argument is an example given by the old logi- 
cians, in which the miduie term is ambiguous: — “The end of 
a thing is its perfecdon ; death is the end of life ; therefore 
death is the perfecdon of life.” ‘End’ in the major premise 
means ‘aim’ or ‘ideal,’ and in the minor premise it means 
■‘terminadon’. The following is another example to illustrate 
the fallacy of ambiguous middle : “Knowledge is power ; 
percepdon is knowledge ; therefore percepdon is power.” Efere 
the middle term ‘knowledge’ is used ai^iguously in the pre- 
mises. In one case ‘knowledge’ means knowledge in general, 
in the odier it means a pardcular species of it. Words bften 
change their meaning, and owing to the use of such words 
the fallacy of equivocation often occurs. Thus, ‘publication’ 
once meant communication to others, but ‘to publish’ now 


means' to bring out something in print So ‘utter' meant 
simply to give out, but it now means to ^Ve out of the mouth 
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in words. The meaning of a word should be decided by its 
current use, not by its etymological sense. The term ‘scarcity 
of money’ is often used ambiguously. It may mean either 
scarcity of currency or scarcity of c^itkl. ‘Government’ may 
mean the system of laws, or the persons who are entrusted 
with the task of enforcing those laws. ‘Nature’ may mean 
physical nature, instinct, reason, etc. Puns are logically ins- 
tances of this type of fallacy. Joseph gives the following ex- 
ample of equivocation: “Men who have recovered are well, 
the sick man has recovered, therefore the sick man is well.” 
Here the minor term is ambiguous. In the minor premise 
‘the sick man’ means the man who' was sick, in the conclusion 
it means the ijian who is sick. The following is an example 
in which the major term is ambiguous or equivocal (ambiguous 
major) : ‘No courageous creature flies ; the eagle is a coura- 
geous creature ; therefore the eagle does not fly.’ Here the 
major term ‘fly’ in the major premise means to flee, while in 
the conclusion it means to move through the air with wings. 

2. The Fallacy of Figure of speech (Figura Dictionis or 
Sophism). — ^This consists in supposing that words which are 
similar in forip are similar in meaning. It is wrong to suppose 
that poeta (‘a poet’) is in the feminine 
The fallacy of gender because most Latin words with the' 
frS^ra DicfiSnis)! sa^^e termination are so. Mill is wrong in 
arguing that because what people actually 
hear is audible, and what people actually see is visible, there- 
fore what fieople actually desire is desirable. ‘Desirable’ 
means that which ought to be desired, not what is actually 
desired. The meaning of ‘desirable’ is not parallel to the 
meaning of the words ‘audible’ and ‘visible’. The fhost im- 
portant falacies of this class arise from the use of paronymous 
terms or conjugate words. Fallacies of figure of speech are 
often called fallacies of paronymous terms. Different parts 
of speech derived from the same root are not always similar 
in meaning. Thus artist, artisan, artful are not similar ii» 



FORMAL FALLACIES 


9lSf 

meaning. Similarly pity and pitiful, presume and presump 
tion, apprehend and apprehension, design and designer, image 
and imaginary, faith and faithful, are not similar in meaning, 
though each pair of these words is derived from the same 
root. What is imaginary is unreal, hut the image of an object, 
whether of a flower or of a stone or of a house, is real. An 
artful man need not be an artist. To apprehend means to 
perceive or understand, but apprehension often means fear or 
dread. These fallacies also are offences against definition. 
When paronymous terms are used in syllogisms, we have the 
fallacy of four terms. Mill gives the following examples of 
such fallacies : — Murder shotild be punished with death ; This 
man is a murderer ; therefore He deserves to die. Here we 
proceed on the assumption that to commit murder and to be a 
murderer who deserves death are equivalent expressions. Pro- 
jectors are unfit to be trusted ; This man has formed a project ; 
therefore He is unfit to be trusted. A sophist will trv to 
make men believe that a projector is simply one, who forms 
a project, but ‘projector’ also has the meaning of a promoter 
of bogus, companies Welton and Monahan give the follow- 
ing example to illustrate tiie fallacy of figure of speech : What 
a man walks on he tramples on ; This man walks on the whole 
day ; therefore He tramples on the whole day. The expression 
‘walks on’ does not mean the same- thing ip the two premises. 

3. The fallacy of Accident (Secundum Quid). — ^Aristotle 
made a distinction between the fallacy of Accident and Secun- 
dum Quid. But Secundum Quid is regarded by modem logi- 
cians as not different from the fallacy of 
The fallacy of Accident. The following examples illustrate 
MTiiinstrated?*"^^ fallacy of Accident in the Aristotelian 
sense (fallacia accidentis), which arises wh^n 
a predication which can be correctly made of a given subject is 
made of any of the ‘accidents’ of that subject: (c) This dog 
is yours. This dog is a father. Therefore, this dog 
is your father, (b) Do you know Coiiscus. Yes. Do you 
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know the man approaching you with his face muffled? No. 
But he is Coriscus, and you said you knew him. (A man 
approaching with his face muffled need not be Coriscus, be- 
cause it is an accidental circums^nce.) (c) Six is few, and 
thirty-six is six times six, therefore thirty-six is few. 

We have already remarked that what Aristotelians called 
Secundum Quid is now called the fallacy of Accident. Such 
fallacies may have three forms: — (a) We 
The three forms may pass from an abstract general rule to 
Accident ^ particular concrete case. The fallacy is 

dum Quad then technically known as ‘fallacia a dicto 

simpliciter ad dictum secundum quid/ The 
following are examples of this fallacy : Employment of labour 
is beneficial to the community, therefore unemployed workmen 
may wisely be set to do work of an entirely useless character, 
merely to find them employment. Similarly to pass from 
‘What man has done, man can do,’ to the conclusion that 
‘What Newton or Shakespeare has done you can do,’ illustrates 
this fallacy. From the proverb ‘a rolling stone gathers no 
moss’, if we conclude that every commercial traveller must 
starve, we commit this fallacy. The following example also 
illustrates this fallacy: Water is liquid. Ice is water, therefore 
Ice is liquid. In the minor premise ‘water’ means condensed 
water. (6) We may reason from a concrete special case to an 
abstract rule, The fallacy is then technically known as 
‘fallacia a dicto secundum quid ad dictum simpliciter/ The 
following example is given by Welton and Monahan: What 
you bought yesterday you ate to-day ; you bought raw meat 
yesterday, therefore you ate raw meat to-day. It is not made 
clear whether rawness is regarded in the major premise as a 
relevant circumstance, but it is assumed to be relevant in the 
conclusion. If, finding that a paricular Indian is dishonest, 
we conclude that all Indians are dishonest, we commit diis 
fallacy, (c) We may argue from one special case to another 
special case. The fallacy is then technically known as ‘&llacia 
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a dicto secumdum quid ad dictum secundum alterum quid.*' 
To argue from the assertion that to take life in sport is cruel,, 
to the conclusion that to eat flesh from which life has been 
taken by others is to show a cruel disposition, illustrates this 
fallacy. The following example also illustrates this fallacy: 
To inflict pain on another is wrong ; the surgeon in perform- 
ing an operation inflicts pain on another ; therefore the surgeon 
does something wrong. A master asked his servant to roast 
a stork. The servant was prevailed upon by his sweetheart to 
cut oft one of its legs and give it to her. 'V^en the master at 
dinner-time asked what had become of one of the legs of the 
stork, the servant answered <hat storks had but one leg. The 
master, desiring to confute the servant before punishing him, 
took him to a place where many storks were standing. They 
were all standing on one leg, as they are accustomed to do>. 
The master shouted, and they put down their other leg and 
flew away. On this the servant said, “You did not shout at 
the dinner table ; if you had done so, the roasted stork would 
have put down its other leg.” In this case the fallacy consists 
in the fact that the servant argued that what was true of a 
living stork was also true of a roasted stork. This is clearly a 
fallacy of accident. 

4. The fallacy of. Composition and Division (Compositio 
and Divisio). The fallacy of composition and division occurs 
. when we ioin together things which ought 
the faUacy of Com- to be kept separate or when we separate 
positicm and Divi- those that are to be kept conjoined. In 
other words, the fallacy of composition 
occurs when the same term is distributive in the premises and 
collective in the conclusion, and the fallacy of division odours 
when the same term is collective in the premises but is distri- 
butive in the conclusion. These fallacies are also committed 
when the middle term is taken collectively in one of the pre- 
mises and distributively in the other. Thus the fallacy of 
composition and the fallacy of division are the converse of 
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each other. Aristotle gives the following example of the 
fallacy of composition : Two and three are even and odd ; 
two and three are five ; therefore five is even and odd. The 
following are examples of the laHiicy of division, in which 
the middle term is collective in the major premise but distri- 
butive in the minor: — ^All the books on the table weigh ten 
tons. This is a book on the table, therefore This book weighs 
ten tons. All the angles of a triangle are 
The fallap of equal to two right angles, ABC is an angle 
te^*°n * ^ of a triangle, therefore ABC is equal to two 

right angles. When a miser argues that 
because he cannot buy these books and that watch and this 
table and that picture all at once, therefore he cannot buy any 
of them, he commits the fallacy of division. Thus we find 
that failure to distinguish between disjunctive and conjunc- 
tive propositions may give rise to the fallacy either of com- 
position or of division. The following argument also illus- 
trates the fallacy of division: — ^Three and five are (together) 
four and four (together) ; but neither three nor five is four ; 
therefore three and five (together) are not four and four 
(together). 

As a result of ambiguity in the construction of proposi- 
tions, there may be two classes of fallacies (recognised by 
, Aristotle), mz. (i) Afnphiboly (amphibolia), 
tel to ambiguous (V the fallacy of Accent (accentus). The 
construction of pro- fallacies treated of in the previous paragraph 
positions. from the ambiguous use of terms, while' 

the fallacies of amphiboly and accent are incidental to the 
ambiguous construction of propositions. 

I. Amphiboly (Amphibolia). — ^This fallacy is committed 
when a proposition becomes liable to misinterpretation through 
The fallac of ambiguous construction. The following 
Amphiboly "ex- ° Oracle given to Pyrrhus is an example in 
trate^ point: “Pyrrhus the Romans shall, I say, 

“ ‘ subdue.” This may mean either that 
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Pyrrhus shall subdue the Romans or that the Romans shall 
subdue Pyrrhus. The following is another classical example 
of this fallacy : “The Duke yet lives that Henry shall depose” 
(witch's prophecy in King Henry VI). This proposition may 
mean either that the Duke shall depose Henry, or that Henry 
shall depose the Duke. The following line of W. R. Spencer 
furnishes another good example of this fallacy: “The noble 
hound the wolf hath slain.” This fallacy occurs in modern 
English chiefly when words are not used in their proper order. 
The following are examples: "The first photograph is that 
of a 14-pound pike taken in a back-yard from the top of a 
step-ladder ;” “a lady (through circumstances) wishes to let 
part of her well-furnished house “the Territorial band played 
the hymns as well as the church organ.” These fallades can 
be got lid of if sentences are properly constructed. 

3. The fallacy of Accent (Accentus). — In Greek the sam6 
word, if differently accentuated, had a different meaning. So 
the fallacy of accent was recognised by 
The fallacy of Aristotle. Sometimes the meaning of a 
and illustrated. proposition becomes distorted when em- 
phasis : laid wrongly upon some word 
which should not be emphasised. Thus the proposition, ‘Thou 
shalt not bear false witness against thy neighbour,’ may mean 
that you may bear false witness against those who are not 
your neighbour, if emphasis is laid upon the word ‘neighbour’. 
De Morgan rightly points out that accents, gesmre and manner 
often make the difference between irony, sarcasm and ordi- 
nary assertion. The father spoke to his sons saying, “Saddle 
me the ass,” and the sons saddled the father. (I Kings 13, .37). 
We need not cite more examples of this fallacy. 



EXERCISES 

■y 

INTRODUCTION 

DEFINITION, NATURE, AND SCOPE OF LOGIC 

1. What is the primarv condition of knowledge? In 
what sense is knowledge progressive? 

2. What is knowledge? State explain, and illustrate its 
different forms. With which of these forms is Logic con- 
cerned, and why? 

[Hints. — Knowledge involves four factors’ (i) a system 
of ideas in the mind, (2) a system of things and relations, (3) 
correspondence between these two systems, and (4) a belief 
in their correspondence.! 

3. Explain the distinction between perceptual and con- 
ceptual knowledge, illustrating vour answer with suitable 
examples. 

4 

4. What primary condition should our thought fulfil in 
order to be true? 

[Hints • — ^Truth is ordinarily said to consist in corres- 
pondence of ideas to things and relations.] 

5. Distinguish between Immediate and Mediate know- 
ledge, illustrating your answer with examples. With which 
of them is Logic concerned, and why? 

6. What are the principal sources of knowledge? Explain 
the nature of each, and illustrate your answer with examples. 

[Hints. — The sources of knowledge ordinarily recognised 
are: (i) Perception, (2) Inference, and (3) Authority. Percep- 
tion is said to be immediate, while Inference and authority are 
supposed to be mediate.] 
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7. As you go out in the morning, you find the roads 
wet and muddy, and at once come to believe that there has 
been rain during the night. Say what is immediate and what 
is mediate in the knowledge you thus come to have. 

8. Distinguish between Immediate and Mediate Truth. 

[Hints. — Knowledge is apprehension of truth. It is 

Immediate or mediate, but truth as such is neither, unless by 
truth we mean valid knowledge. The real disdnction is 
between immediate and mediate knowledge and not between 
immediate and mediate trutj^.] 

9. What is thought? Distinguish between the matter 
and form of thought. 

(Hints. — ^Thought is viewed in Psychology as a process; 
in Logic, both as a process and product. The thought process 
consists in such acts as perceiving objects, forming concepts, 
judging things, reasoning about them, and doing things of a 
like nature. These mental acts are called perception, concep- 
tion, judgment, reasoning, etc. Their products are called 
percepts, concepts, judgnuats, inferences, etc. By thought 
Logic means mainly these products of thinking. It takes only 
a secondary interest in the process. 

By the matter of thought is meant the things thought 
about. In the judgment ‘Man is mortal,’ the matter consists 
of the concepts ‘man’ and ‘mortal.’ By the form of thought 
is meant the way in which we think about them. In the 
judgment ‘Man is mortal,’ we think in terms of affirmation, 
that is to say. we affirm the predicate ‘mortal’ of the subject 
'man.’ In the judgment ‘Man is not immortal,’ we think ‘‘in 
terms of denial ; we deny the predicate ‘immortal’ of the 
subject ‘man’.] 

10. Distinguish between the logical and psychological 
treatment of thought. 

11. Distinguish between Formal and Material truth. 
Which of them constitutes the proper subject-matter of Logic? 
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12. Distinguish between die consistency of thought and 
the truth of thought. Discuss the view that Logic is the 
science, not of truth, but of consistency. 

13. Explain and illustrate the distinction between Formal 
and Material Logic. 

14. Explain and illustrate the distinction between Deduc- 
tive and Inductive Logic. 

15. Precisely state the connexion, if any, between (a) 
Formal and Material Logic, and (&) Deductive and Inductive 
Logic. 

16. Clearly explain the nature of scientific knowledge, 
and distinguish it from popular knowledge. 

17. Distinguish between Science and Art. Is Logic a 
Science or an Art? 

18. Distinguish between Positive and Normative Science. 
Is Logic a Positive or a Normative Science? 

19. Distinguish between Normative and Practical 
Science. Is Logic a Normative or a Practical Science? 

20. State and explain the definition of Logic which 
appears to you to be the most satisfactory. 

21. Examine the following definitions of Logic: 

(a) Logic is the art of reasoning. 

(fe) Logic is the science of correct or valid thought. 

(c) Logic is the science and art of reasoning. 

(d) Logic is the science of the regulative laws of human 
knowledge. 

(e) Logic 'is the science of the operations of the under- 
standing in the pursuit of truth. 

(f) Logic is the science of argumentation. 

(g) Logic is the science of reasoning. 

(h) Logic is the science of the principles which regulate 
valid thought. 
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(t) Logic is the science of the regulative principles of 
thought. 

Logic is the science of the operations of the under- 
standing that are subservient to the estimation of evidence. 

22. What are the functions of Language in relation to 
Thought? How far is it correct to say that Logic is concerned 
with language? 

23. What are the ways in which language helps thinking ? 

24. Explain what is meant by defining Logic as ‘the 
science of sciences.’ 

25. Discuss the relation of Lo^c to the special sciences. 

26. What is the relation of Logic to Psychology? 

27. Explain the relation of Logic to Metaphysics. 

28. What is the relation between Logic, Ethics and 
Aesthetics? 

29. Why is Logic supposed to be specially related to 
Psychology, Metaphysics, and Grammar? 

30. State and explain 'he Fundamental Laws of thought. 

31. Are all the Fundamental Laws of thought equally 
fundamental? 

32. Why are the postulates of thought, i.e., the Funda- 
mental Laws of thought regarded as fundamental, neces- 
sary, formal, and a priori? 

33. Clearly explain the relation which exists between 
the three Fundamental Laws of thought. 

34. Clearly state and explain the Principle of Sufficient 
Reason, Can it be regarded as a postulate of thought? 

35. State and explain the ‘postulate of logic’ given by 
Hamilton. * 

36. Clearly indicate the province or scope of Logic. 

[Einta. — ^Logic is said to underlie all the sciences and arts. 
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It even underlies Metaphysics. Hence its scope is as wide as 

wide can be. But it is mainly concerned with inference. So 

it is as narrow in scope as any other science or art. Inference, 

however, mav be deductive or inductive. So both deduction 
¥ 

and induction fall within the scope of Logic. Incidentally, 
it deals v^ith a good many things subsidiary to inference such 
as Perception, Conception, Judgment, Defimtion, Division, 
Qassification, etc., etc. But its primary interest is not in these 
processes of the understanding, but in their products, such as 
concepts, judgments, inferences, etc. It is a science of proof as 
well as of discovery. It is both formal and material, as truth 
is ordinarily supposed to be. tt is concerned not only with 
thought, but also with language in so far as language is the 
vehicle of thought ] 

37. What is the subject-matter of the science of Logic? 
Show how it differs from other sciences. 

38. Explain the different views that have been held as to 
the nature and existence of concepts. 

39. Explain Realism, Conceptualism, and Nominalism as 
schools of Logic. 

40. What benefits does one expect to derive from the 
study of Logic? 

41. Men often argue correctly without studying Logic. 
Is this a reasonable objection to the study of Logic? 

43. Does Logic make one an adept in reasoning? 
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Terms 

Exercises Worked Out 

» 

[Hints. — When called upon to describe the logical 
character of a term, why do we say that it is — 

(a) Simple or Composite ; 

(b) Univocal or Equivocaf; 

(c) Singular or General ; 

(d) Collective or Non-collecdve ; 

(e) Definite or Indefinite ; 

(f) Concrete or Abstract ; 

(g) Positive, Negative, or Privative ; 

(k) Absolute or Relative ; 

(i) Connotative or Non-connotative.] 

1. Man — Simple '.ingle-worded). Equivocal (for it 

might mean a human being as in ‘There’s a man at the door,’ 
or mankind as in ‘Man is mortal,’ or manly spirit as in ‘Play 
the man’). General (but if it means mankind, it is singular). 
Non-collective (but may be collective if used to mean man- 
kind), Indefinite (but may be definite if it means all men). 
Concrete (but may be abstract if it implies manly spirit), 
Positive, Absolute, Connotative. 

2. ' Whiteness — Simple, Univocal, Singular, Non-collec- 
tive, Definite, Abstract, Positive, Absolute, Non-connotative. % 

3. The sun — Composite, Univocal, Singular, Non-collec- 
tive, Defixiite, Concrete, Positive, Absolute, Connotative. 

4. A do-nothing fellow — Composite, Univocal, Particular, 
Non-collective, Indefinite, Concrete, Privative, Absolute, 
Connotative. 
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5. The Present Prime Minister of the Indian Union — 
Composite, Univocal, Singular, Non-collective, Definite, Con- 
crete, Positive, Absolute, Connoifative. 

H.B. It ought to be clear, Aowever, from the above des- 
cription of terms that, words tom from their contexts cannot 
be properly described in the logical way. A word or term 
that is to be so described must form part of a sentence or 
proposition. > 

6. The rose is a very beautiful flower. — ^This is a sentence 
that fulfils all the conditions of a lo^cal proposition. It con- 
tains two terms — ‘the rose’ and ‘a very beautiful flower.’ 

The rose — Composite, Univocal, General, Non-collective, 
Definite, Concrete, Positive, Absolute, Connotative. 

A very beautiful flower — Composite, Univocal, Particular, 
Non<ollective, Indefinite, Concrete, Positive, Absolute, 
Connotative. 

7. The man is out of his mind. — It is a proposition con- 
taining two terms — ‘the man’ and ‘out of his mind.’ 

The man — Composite, Univocal, Particular, Non-collec- 
tive, Definite, Concrete, Positive, Absolute, Connotative. 

Out of his mind — Composite, Univocal, Particular, Non- 
collective, Indefinite, Concrete, Privative (as it implies the 
possibility of being restored to sanity). Absolute, Connotative. 

Exercises 

I. What do you understand by the statement that 
knowledge has an object? 

3. Explain clearly the relation between judgment, pro- 
position and sentence. 

3. Analyse the different parts of a proposition. Is the 
copula a third term in a proposition? 

4. Distinguish between words and terms. 
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5. What are categorematic and syncategorematic words? 
What are acategorematic words? What is thw relation to 
terms as such? 

[Hints. — Acategorematic words are not recognised by all 
logicians. By an acategorematic word is meant a word that 
can never be used as a term, no matter whether it is used 
singly or as a part oi a term. In fact, an acategoremadc word 
always stands alone : it cannot be joined with any other word 
in a sentence or proposition. Interjecdons are typical acate- 
gorematic words, e.g., Alas! Ah! etc.] 

6 . Disdnguish between Ideas, Concepts and Terms. 

7. Disdnguish between names and terms. 

8. Explain and illustrate the following: 

(a) Connotadve and Non-connotative terms ; 

(b) Absolute and Relative terms ; 

(c) Negative and Privative terms ; 

(d) Positive and Negative terms ; 

{e) Infinite terms ; 

(f) Abstract, Concrete, and Attributive terms ; 

ig) Singular and General terms ; 

(h) Collective and D' 'tributive terms ; 

(t) Contrary and Contradictory terms. 

9. Explain the nature of a proper name, and distinguish 
it from significant singular names. 

10. What are the points of similarity and difference 
between general names and imiquely descriptive names? How 
can a general name be transformed into a singular name? 
Explain by means of examples. 

11. Define collective and distributive terms and explain 
their nature with examples. Can collective names be TOth 
singular and general? Illustrate your answer. 

12. * Why is it held that the real distinction is not between 
collective and distributive names but between the collective 
and distributive u^ of names? Explain with illustrations. 



IHE GROUNDWORK OF DEDUCTIVE LOGIC 


380 


13. Explain the nature of substantial terms and giver 
some examples. 

14. Define concrete and abstract terms and explain their 
nature by illustrations. 

15. Why is it said that a real distinction exists not 
between cpncrete and abstract terms but between the con- 
crete and abstract use of terms? 

16. What are the different kinds of abstract names? 
Explain by illustrations. 

17. Explain with examples what is meant by saying 
that concrete and abstract terms go in pairs. 

18. Can abstract terms be both singular and general? 
Explain with examples. 

19. Define positive and negative terms and explainr their 
nature with examples. 

20. What is a privative term and how is it related to 
positive and negative terms? Explain with examples. 

21. When are terms incompatible? Explain with ex- 
amples the nature of contrary and contradictory terms. 

22. Why are negative terms regarded as indefinite and 
infinite? Explain with illustrations. Are negative terms 
significant? Are negative terms logically useless? 

23. Show by illustrations that some terms are negative 
in appearance but positive in meaning. 

24. Why is it said that contradictory terms are both 
exhaustive and exclusive while contrary terms are only 
exclusive and not exhaustive? 

25. Define absolute and relative terms and explain their 
nature with illustrations. 

26. Give examples to show that correlative terms have 
a common ground. What is meant by ‘fundamentum 
relationis’? 
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27. Are all relative terms general? 

28. Are all terms relative? Is there any absolute term? 

29. Define particular and universal terms. Explain their 
nature with examples. 

30. Define uni vocal, equivocal and analogous terms.. 
Explain their natuie with examples. 
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Intension and Exiension, ConI^tation and Denotation, 

CoNNOTAnVE AND NON-CONNOTATIVE TERMS 

Exercises 

1. Explain what is meant by saying that a term has 
both subjective and objective aspects. 

2 . Explain clearly with examples the meaning of deno- 
tation and connotation. 

3. What are the different meanings of intension? Is 
the meaning of intension and connotation the same? 

4. Why is connotation regarded as the same as conven- 
tional intension? 

5. Distinguish between extension, denotation and 
exemplification. 

6. What is meant by saying that the denotation and 
connotation of a term vary in inverse ratio? Do they really 
vary in inverse ratio in all cases? Explain with examples. 

7. What are the limits of inverse variation of denotation 
and coimotation of a term? 

8. Define connotative and non-connotative terms, and 
explain their nature with examples. 

9. Are proper names connotative? Give some examples 
of non-connotative terms and explain why they are non- 
connotative. 

10. What classes of terms are connotative, and why? 
£xplain with Illustrations. 

11. Can you give examples of terms that have — 

(d) both denotation and connotation ; 

(b) only denotation but no connotation ; 

(c) only connotation but no denotation ; 
neither connotation nor denotation? 
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[Hints. — Such terms as 'a round square’, ‘four-sided tri- 
angle’, etc., are said to have neither denotation nor connota- 
tion. But these ought not to be regarded as terms at all.] 

13. Nqme the classes of terms that are connotative and 
those that are non-connotative. 


CHAPTER III 

The Categories of Aristotle and the Doctrine of 
Predicables, Verbal ofi Analytic, Real or Synthetic, 
AND Formal Judgments. 

Exercises Worked Out 

1. Whales are mammals . — ^The subject ‘whales’ is a 
species in relation to the genus ‘mammals’. 

E.B. But this is pure logic. In natural history things 
are not so simple as ’'is. There a kingdom is divided into 
classes, a class into sub-classes, a sub-class into orders, an order 
into sub-orders, a sub-order into families, a family into sub- 
families, a sub-family into genus, a genus into sub-genus, a 
sub-genus into species, a species into sub-species, a sub-species 
into varieties, a variety into sub-varieties, until at last we 
come down to the individual members comprising the whole 
kingdom. 

2. Man is the only animal that uses fire . — ^Here the 
predicate ‘the only animal that uses fire’ is an accident in 
relation to the subject ‘man’. Since all men are fire-using 
animals, the attribute in question is an inseparable acadent 
of the class ‘man’. 

3. Man is the only animal that knows how to put two 
and two together . — ^Here the predicate ‘the only animal that 
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knows how to put two and two together’ is a property (pro- 
prium) of the subject ‘man’, as ^e capacity for drawing 
conclusions from data follows from the connotation of ‘man’, 
— ^from his rationality, in fact “v 

4. Truth is veracity in speech and act. — ^Here the subject 
‘truth’ and, the predicate ‘veracity in speech and act’ are 
synonymous terms that can have no relation of dependence 
between them. 

5. His heart is in the right place. — ^The predicate ‘in 
the right place’ is a separable accident in relation to the 
subject ‘his heart’. It is a separable accident, not of a class, 
but of an individual, which, in this case, is ‘his heart’. 

Exercises 

1. How does Aristotle classify categories? Explain the 
Aristotelian categories with examples. 

2. Are the Aristotelian categories a classification of terms 
or of objects or of concepts? 

3. Distinguish between categories and predicables. 

4. Clearly explain the nature of predicables, with 
examples, and bring out their distinction from predicates as 
such. 

5. State and explain the list of predicables given by 
Porphyry. Illustrate your answer. 

6. Explain the following terms: — 

Genus, Species, Summum Genus, Infima Species, Subaltern 
Genus, Subaltern Species, Cognate or Co-ordinatc Species, 
Proximate or Proximum Genus, Cognate Genus, Real Kind, 
Real Essence. 

7. What is Porphyry’s tree? Draw and explain it. 

8. Define verbal, real and formal judgment. Explain 
them with examples 
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9. Why is verbal judgment called analytic, and real 
judgment synthetic? Is the distinction between analytic and 
synthetic judgments soimd? 

10. Disdnguish between analytic and synthetic proposi- 
tions with reference to genus, definition, species, differentia, 
proprium and accidens. 


CHAPTER IV 
The Problem of Definition 

Exercises Worked Out 

1. Oxygen is a gas. — ^Too wide definition. It states some- 
thing less than the connotation of oxygen, and so fails to 
distinguish it from other gases such as nitrogen, hydrogen, 
carbon di-oxide, etc. 

а. A gentleman ii • person who moves in good society . — 
An accidental definition, better called a description. 

3. A poet is an apostle of sweetness and light. — ^A figura- 
tive definition ; may be called a description, but quite obscure 
even for a scientific description. 

4. A net is a reticulated fabric decussated at regular 
intervals. — ^An obscure definition that, moreover, moves in a 
circle, since ‘a net’ and ‘a reticulated fabric’ are synonymous 
terms. 

5. Pleasure is the absence of pain. — ^A negative definition 
that fails even to recognise that pleasure as a positive feeUng 
does not consist in a mere absence of pain. 

б . Man is a civilised creature. — ^If ’civilised* means also 
rational, the definition is too narrow, as 4 t leaves out the so- 
called ‘uncivilised* races of mankind. 'The word ‘creature’ is 
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ambiguous. Ordinarily it has a wider denotation than the 
word ‘animal’, although the two words are often used synony- 
mously. Anyway, the definition is vague. 

7. A triangle is a plane figure) bounded by three straight 
lines, and having three angles that are together equal to two 
right angles. — redundant definition. It overstates the conno- 
tation by bringing into it a prc^rty (actually two properties) 
that follows from the connotation as a matter of course. 

Exercises 

1. Explain the general nature of Logical Definition^ 
making explicit the point whether definition is of names or 
of things. 

2. Explain with examples nominal, real, substantial and 
genetic definition. Explain the meaning of the statement — 
“Definition should be per genus et difierentiam.” 

3. Explain with examples ostensive, biverbial, extensive, 
descriptive and analytic de^ition. 

4. What are the limits of definition? 

5. State and explain the rules of definition. Name and 
exemplify the fallaaes which arise from their violation. 

6. Explain with examples — circular, redundant, too wide, 
too narrow, figurative, obscure, negative and tautologous defini- 
tion. Are these definitions valid? If so, how? If not, why 
not? 

7. What should we do when a scientific definition of a 
term is not possible? 

8. Determine the relation of Definition to the Predicables;. 

9. Distinguish between Definition and Description. 

10. Examine the following definitions: — 

(a) A pharmacy is a drug store. 

\b) Law is nothing but common sense. 

(c) Knowledge is power. 
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(< 2 ) Mind is a thinking substance. 

(e) Life is the continuous adjustment of inner tO' 

outer relations. 

(f) > Banks are institutions indispNensable for* 

commerce. 

(g) Causality is uniform antecedence in time. 

(h) Architecture is frozen music. 

CHAPTER V 

The Doctjune of Division 

Exercises Worked Out 

1. A plant is divided into stem, root, branches, and 
leaves. — ^A case of physical division or partition. The name- 
‘plant’ is not applicable to these constituent parts of the plant. 
A plant is an individual thing. 

2. Mind has been divided by psychologists into thinking,, 
feeling, and willing. — case of metaphysical division' or 
conceptual analysis. Mind is also an individual thing or 
substance, and not a class. 

3. Indians are divided into rich, poor, malarious, and 
consumptive. — ^A case of cross division. It makes use of more 
than one principle of division at the same time. It is also a 
case of overlapping division, as the sub-classes do not exclude 
one another. 

4. Sciences are divided into physical, moral, and medical. 
— ^Too narrow division. The sub-classes taken together are not 
co-extensive with the class divided. 

5. Men are often said to be either knaves or fools. — Too 
narrow division. There are men who belong to neither of the 
categories. 
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Exercises 

1. Explain the nature of Logical Division and determine 
its relation to Definition. 

2. Distinguish between logical division, metaphysical 
division, i^ysical division and verbal division. Give examples. 
What are the limits of division? 

3. Explain what is meant by saying that division should 
'be progressive. 

4. Does division require a knowledge of facts? 

5. Explain with examples the rules of division. Name 
and exemplify the fallacies which arise from their violation. 

6. Explain with examples cross, overlapping, too wide 
•and too narrow division. 

7. What is division by dichotomy? Is this division 
satisfactory? State arguments in favour of, and against, this 
•mode of division. 

8. Test the following divisions: — 

(a) Sciences into 'Theoredcal, Practical, and 

Normative. 

(b) Human beings into men, women, and children. 

(c) Material bodies into Solid, Liquid, Heavy, and 

light. 

(d) Colleges into Science, Arts, and Law Colleges. 

(e) Books into good, expensive, and worthless. 

(/) Men into knaves and fools. 

(g) ‘ Fish, fowl, and good red herring.’ 

(h) A room into roof, floor, walls, and ceiling. 

(t) Mind into Thinking, Feeling, and Willing. 

,ij) Trains into local and electric. 



CHAPTER VI 


The Definihon and Nature of Proposition 

1. Define judgment and proposition, and clearly explain 
the relation between them. 

3. Distinguish between a judgment, a proposition, and a 
sentence. 

3. What is meant by saying that every proposition has 
both subjective and objective aspects? In what does a propo- 
sition differ from a judgment? 

4. Distinguish between the grammatical, metaphysical 
and logical subjects of a proposition. 

5. In what sense is a judgment necessary, universal and 
constructive? Explain the statement that what is once true 
is always true, 

6. Explain the logical character and function of the 
copula. 

7. Does the copula- always imply existence? 

8. Is the sentence the same as the proposition? Can 
there be any proposition with one term only? 



CHAPTERS Vll-Vra 

Forms of Proposition & Diagrammatic Representation of 

Propositions 

Exercises Worked Out 

[Hints.— When called upon to describe the logical charac- 
ter of a proposition, say whether it is — 

(a) Simple or Compoimd ; 

(b) Categorical or conditional : 

(c) Affirmative or Negative ; 

(d) Universal or Particular ; 

(e) Necessary, Assertory, or Problematic ; 

(f) Verbal or Real. 

If it is a conditional proposition, say whether it is — 

(g) Hypothetical or Disjunctive. 

In reducing a proposition to its proper logical form, always 
go by the meaning, and not by the form or grammatical' 
construction. Resolve a compound proposition into its consti- 
tuent simple propositions. The copula must always be some 
form of the verb ‘to be’ in the present tense, if you are to 
tread in the footsteps of the orthodox logicians. To be sure, 
that’s the safest course to follow.] 

1. God is. — ^Its logi<;Rl form would be ‘God is existent.^ 
It is simple, categorical, affirmative, universal, assertory, real. 
An A proposition. 

2. Not all men are happy. — ^Logical form : Some men <are 
not happy. It is simple, categorical, negative, particular, 
assertory, real. An O proposition. 

3. Few persons can keep a secret. — Logical fomi: Some 
persons are not those that can keep a secret. It is simple. 
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categorical, negative, particular, assertory, real. An O propo* 
sition. 

4. Two and two make four . — ^Logical form : All combina- 
tions of two and two must be four. It is simple, categorical, 
affirmative, universal, necessary, verbal. An A proposition. 

5. John as well as James deserves praise . — ^This is a 
compound proposition made up of the following two simple 
ones: 


(i) John is deserving of praise. 

(it) James is deserving of praise. 

These two simple pro{)ositions are of the same nature. 
They are categorical, affirmative, universal (the subject in 
both the cases being definite), assertory, real. Both are A 
propositions. 

6. Neither flattery nor threat is likely to succeed there . — 
A compound proposition that is equivalent to the following 
two simple ones : 

(i) Flattery is not likely to succeed theJe. 

(ii) Threat is not ukely to succeed there. 

Both these propositions are of the same nature. They are 
categorical, negative, universal, assertory, real. Both are E 
propositions. 

7. None thinks the fools great but the fools themselves.— 
This is a variety of the compound proposition called the ex- 
clusive proposition. It is equivalent to the following three 
propositions : 

(i) All who think the fools great are fools themselves. 
(An A proposition.) 

(ii) No non-fools are those that think the fools great. 
(An E proposition.) 

(iii) Some that are themselves fools are those that think 
the fools great. (An I proposition.) 



393 


THE GROUMDWORK OF DEDOCnVE LOGIC 


8. Only the virtuous are happy. — ^An exclusive proposi* 
tion, reducible to the following three: 

(i) All really happy person^ are virtuous. (A) 

(ii) No non-virtuous persons''are really happy. (E) 

(iii) Some virtuous persons are really happy. (I) 

9. Where there is will, there is way. — ^A hypothetical pro- 
position that, reduced to the logical form, would stand thus: 
In all cases, if there is will, there is way. It is simple, uni- 
versal, affirmadve, assertory, real. An A proposition. 

10. If one falls down, one does not always break on^s 
neck. — ^Logical form: In some crises, if one is in a fallen 
condition, one is not in the condition of having the neck 
broken. It is simple, hypothetical, negative, particular, asser- 
tory, real. An O proposition. 

Exercises 

I. Classify propositions after Aristotk. Give an example 
of each of the sub-^visions. 

3. State 4nd explain the famous fourfold scheme of 
propositions. 

3. State and explain with examples the division of pro- 
positions according to quantity. What is the logical character 
of a singular proposition? 

4. Distinguish between afiirmative and negative proposi- 
tions. Give an example of each. What is the nature of an 
infinite proposition? 

5. What is meant by distribution of terms? State and 
expl^ the rules of distribution. 

6. Explain why A distributes its subject, E its subject 
and predicate, I neither subject nor predicate, and O unly its 
predicate. Illustrate your answer. 

7. Explain by means of diagrams the fourfold classifica- 
tion of propositions. Are these diagrams determined by the 
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consideration of distribution of terms in propositions? 

8. What is meant by modality? What are the sub- 
divisions of propositions according to modality? Explain 
them with examples. 

9. How are propositions classified according to relation? 
Explain these classes with examples. 

10. What is the relation between categorical and hypo- 
thetical propositions? Discuss whether hypothetical proposi- 
tions can be negative. . 

11. Can hypothetical propositions be distinguished into 
A, E, I, and O? If so, give examples. 

12. Fully explain the nature of a disjunctive proposition. 
How is it related to categorical and hypothetical propositions? 

13. It is said that a disjunctive proposition can be re- 
duced to hypothetical propositions. How can it be so reduced? 
Reduce the proposition — is either Y or Z, to hypothetical 
propositions. 

14. Can disjunctive propositions be distinguished into A. 
E, I, and O? Can the; be negative? 

15. Briefly but clearly state the views of modem logicians 
such as Russell, Johnson, Welton, Monahan, and others as to 
the nature and classification of propositions. 

1 6- Explain each of the following with an appropriate 
example of each: Indefinite, Plurative, Indesignate, Numeri- 
cally Definite, Exponible and Exceptive Propositions. 

17. What is meant by quantification of the terms of a 
proposition? Should we quantify both the subject and the 
predicate of a proposition? What is Multiple Quantification? 

18. Explain the terms Secundi adjacentis and Tdiii 
adjacentis. 

19. What is meant by the logical form of the propon- 
tion? How is a proposition reduced to its logical form? Re- 
duce the following propositions to their logical form: — 
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(a) God created the world. 

(b) Metals are heavy. 

(c) Students are playing. 

(d) Students play. 

(e) What man has done man can do. 

{f) X murdered Y. 

(g) He runs fast. 

(h) My going depends upon your coming. 

(t) All men do not like to study. 

0) Every honest man is not trusted. 

(k) None but a few Indians were present at the meeting. 
(t) Men alone are present at the meeting. 

(m) Men alone are rational. 

(n) Most horses are beautiful. 

(o) All except a few students are present in the class. 

(p) All but two birds flew away. 

(q) All men who love sports are liberal-minded. 

(r) Sweet is the song. 

(s) Three-fourths of the students are present in the class. 

(t) Only a few men are geniuses. 

(u) Few witnesses were found in the court. 

(y) Only men have votes. 

(a;) Nearly all who were to come have come. 

(x) Any man is not a good man. 

(y) Few men are not poor. 

(z) All that glitters is not gold. 

30. Explain clearly the relation between the antecedent 
and the consequent of a hypothetical proposition. 

3 j. Can hypothetical propositions be properly reduced to 
categorical ones? Reduce the following hypothetical proposi- 
tion to a categorical one: — If you had not spoken the truth 
I should have punished you. 

33. Explain why hypothetical and disjunctive proposi- 
tions are called conditional. 
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23. Explaih the logical meaning of the following words 
when they are used to quandfy propositions: — Some, Any, 
All, Few, A few, Every, Many, Most Not all, No, None. 

24. Expiless the following propositions in their simplest 
logical form, stating the quantity and quality of each: — 

(i) The earth is the only planet that has an atmosphere. 

(it) Not to go on is to go back. 

(Hi) When beggars die there are no comets seen. 

(iv) White cats with blue eyes are generally deaf. 

(v) All swans are not white. 

25. Discuss the character and form of conditional 
judgments. 

26. State which ot the terms are distributed in the 
following proposidons : — 

(a) Some of the most valuable books are seldom read. 

(b) Every mistake is not culpable. 

(c) He jests at scars that never felt a wound. 

{d) No lover is he who is not always fond. 

(e) None think the ' 'ols great but the fools themselves. 

(f) The critical spirit is not infrequently the fault-finding 

spirit. ) 
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Import of Proposition 

1. What is meant by the theory of predication? How 
many theories are there? Briefly explain each of them with 
an example. 

2. Fully explain the denotative theory of predication and 

distinguish it from the connotative theory. Illustrate yom* 
answer. Which of these theories appears to you to be satis- 
factory, and why? ' 

3. Explain wth examples the predicative view of predi- 
cation. Is this view satisfactory? 

4. Explain with examples the indicative view of predica- 
tion. Is this theory satisfactory? 

5. Explain with examples the comprehensive view of 
predication. Discuss whether this view is satisfactory. 

6. Which of the theories of predication appears to you to 
be the best, and why? 

7. Why does Hamilton give an eight-fold scheme of 
classification of propositions? Explain it with examples. 

8. Can propositions be expressed by equations? What 
is meant by an existential proposition? 



CHAPTER X 


Immediate Inference: Opposition and Eduction 

Exercises Worked Out 

Q. !• Examine the validity of the following inference : 

Uneasy lies the head that wears a crown ; therefore 
easy lies the hfad that wears no crown. 

Ans. Reduced to the logical form, the argument would 
stand thus: 

A head that wears a crown is a thing that lies 
uneasy. (A) 

A head that wears no crown is a thing that lies 
easy. (A) 

Invalid. The conclusion is an attempted inverse of an A 
proposition ; but the com^.letc inverse of A is I, and its partial 
inverse is O, as shown below: 

A head that wears a crown is a thing that lies 
uneasy. (A) 

No head that wears a crown is a thing that lies 
easy. (E by obversion^ 

Nothing that lies easy is a head that wears a crown. 
(E by conversion) 

Anything that lies easy is a head that weari' no- 
crown. (A by obversion) 

. . Some head that wears no crown is a thing that lies 
easy. (I by conversion: complete inverse) 

Some head that wears no crown is not a thing that 
lies uneasy. (O by obversion: partial inverse) 
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The given conclusion is A, and hence invalid. The valid 
conclusion here would be the I proposition (complete inverse) 
given above. 

Q. 2. What kind of inference is the following? — 

Sweet is agreeable ; therefore bitter is disagreeable. 

Ans. A case of Material Obversion. The conclusion here 
may well agree with fact, but it is formally invalid. 

Q. 3. What conclusions, if any, can you derive from the 
following premise by conversion, obversion. contraposition, and 
inversion? — 

Anybody that holds to his own views is not an 
original thinker. 

Ans. The logical form of the proposition would be: 

Somebody that holds to hh own views is a non- 
original thinker. 

Or. 

Some men who hold to their own views are not 
original thinkers. 

In any case it is an O proposition. 

{a) An O proposition cannot be converted. 

Its obverse would be I, as — 

Somebody that holds to his own views is a rum- 
'Original thinker. 

Or, 

Some men who hold to their own views are non- 
original thinkers. 

(c) Its contrapositive would be I, as — 

Some non-original thinker is he that holds to his 
own views. 

Or, 

Some non-original thinkers are men who hold to 
their own views. 
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{d) Since O cannot be converted, nor can Its contrapositive 
be contraposed, it has no inverse. 

Q. 4. ^Examine the following argument: 

Absolute difference excludes all likeness ; therefore, 
any likeness is a proof of sameness. 

Ana. Reduced to the logical form, the argument stands 
thus: 

No absolute difference is likeness. (E) 

All likeness is sameness. (A) 

Invalid. The conclusion* has been arrived at by first con- 
verting the premise and then obverting the converse in this 
way: 

No absolute difference is likeness. (E) 

.•. No likeness ts absolute difference. (E by conversion) 

All likeness ts non-absolute difference. (A by 
obversion) 

The valid conclusion in this case would be the A proposi- 
tion obtained by obversio*^ of the converse of the premise. In 
the given conclusion, which is also an A proposition, we have 
‘sameness’ for ‘non-absolute difference’ as the predicate. These 
two terms, however, are not synonymous. So they are not 
interchangeable. When obverts to A, the contradictory of 
the original predicate becomes the predicate of the obverse. 
Here the contradictory of ‘absolute difference’ would be ‘non- 
absolute difference,’ and not ‘sameness.’ which is actually its 
contrary. 

Q. 6. Convert the following proposition, if possible: 

Few persons can keep a secret. 

Ana. Its logical form would be: 

Some persons are not capable of keeping a secret. 

(O) 

An O proposition cannot be converted. 
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Q. 6. Draw' as many conclusions as you can from the 
foUowing premise: 

Every event has a caus^. 

Ads. Its logical form would be: 

All events are caused. (A) 

(a) Ck)n verse: 

Some things caused are events. (I) 

(b) Obverse: 

No events are not-caused. (E) 

(c) Obverted converse: 

Some things caused are not non-events. (O) 

(d) Contrapositive: 

No non-caused things are events. (E) 

(e) Obverted contrapositive: 

All non-caused things are non-events. (A) 

(f) Partial Inverse: 

Some non-events are not caused. (C^ 

(g) Complete Inverse: 

Some non-events are not-caused. (I) 

(/i) Subalterhate : 

Some events are caused. (I) 

(t) Modal consequence: 

All events may be caused. (A) 

(j) Change of Relation : 

In all cases, if there is an event, it is caused. (A) 

Q. 7. Obvert the premise: 

Graduates alone are eligU)le for the post. 

Ana. Logically reduced, the proposition would be: 

(i) All who are eli^ble for the post are graduates. (A) 

(ii) No non-graduates are eligible for the post. (E) 

The obverse of (t) would be : 

None eligible for the post are non-graduates. (E) 
The obverse of {it) would be: 
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All non-graduates are not-eligible for the post. (A) 

52* 8. Examine the argument: 

Books are a source of instruction; therefore our 
knowledge must come from books. 

Ana. Logically the argument stands thus: 

All books are a source of instruction. (A) 

All sources of instruction are books. (A) 

Invalid. By converting the given premise we get die 
conclusion : 

Some sources of instruction are books. (I) 

The given argument is a’case of simple conversion. But 
simple conversion is possible only where the predicate is co- 
extensive with the subject. Here it is not so. 

Q. 9- Examine the validity of the argument: 

Revolutionaries are reformers; therefore reformers 
are revolutionaries. 

Asa. Since the whole argument consists of two inde- 
signate propositions, one can’t be sure of their intended logical 
form. *' 

If they were intended to be universal, the argument would 
stand thus: 

All revolutionaries are reformers. (A) 

.'. All reformers are revolutionaries. (A) 

Invalid. A has been simply converted to A, although the 
predicate (‘reformers’) is undistributed. 

But the argument may be reduced to the following form : 
Son^e revolutionaries are reformers. (I) 

.*. Some reformers are revolutionaries. (]^ 

Valid. I converts to I. 

^ 10. Examine the following: 

The pen is mightier than the sword ; therefore the 
sword avails less than the pen. 
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Ans. The logical form of the argument would be: 

The pen is mightier than the sword. (A) 

The sword is less availing than the pen. (A) 

But this does not fit in withVny of the recognised forms 
of inference. Unless the whole argument is shorn of its 
figurative -character, it is scarcely above nonsense. Neverthe- 
less, it is an attempt at inference by converse relation, and as 
such not altogether mistaken, if we gVant the premise. 

Exercises 

1 . Show that opposition is ai relation between propositions 
and is also a doctrine of immediate inference. 

2. Wbat are the different kinds of opposition existing 
between A. E. I. and O? Sbow them by the square of 
opposition. 

3. Define opposition and clearly explain its nature. 
Illustrate your answer. 

4. Define contrary opposition, sub-contrary opposition, 
.contradictory opposition, and subaltemation. Give a con- 
crete example of each. 

5. State with reasons the rules of inference by opposition. 
Are subalternation and subcontrariety oppositions proper? 
Illustrate your answer. 

6. Wbat inferences by opposition can you draw from the 
truth and falsity of the following propositions: — 

\a) Many men are unhappy. 

(fe) Every bird is not musical. 

(c) All men are rational. 

(d) No elephant is without a trunk. 

(e) No men are perfect. 

(f) Some peoples are not free. 

7. What are the different kinds of inference? Distinguish 
between immediate inference and mediate inference and also- 
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between formal and material inference. Illustrate your 
answer. 

8. Define inference, and explain its nature clearly. How 
is it related to judgments and terms? Is immediate inference , 
inference proper? 

9. Explain with examples the opposition of singular pro- 
posidous. 

10. Reduce the hypothedcal proposition, If S is M it is 

P, to the four traditional forms, and show how the doctrine 
of opposidon applies to them. 

11. Reduce the disjunctive proposition, S is either P or 

Q, to the four traditional forms, and show how the doctrine 
of opposition applies to them. 

13 . What is the logical nature of contradiction? Can 
there be pure denial? 

13. Define eduction. What are its different forms? 
Illustrate your answer, 

14. Define conversion and state the rules of inference 
required in conversion, ^hy does A convert per accidens, 
E and I simply, and O not at all? Can O be converted in 
any case and can A ever be converted simply? Illustrate 
your answer. 

15. Define obversion and state the rules of inference 
required in obversion. Obvert A, E, I and O. What is 
material obversion? Is it justified? 

16. Show that conversion rests upon the principle of 
identity and obversion upon the principles of contradiction 
and of excluded middle. Show that obvertend and obverse 
are equivalent propositions. 

17. What is obverted conversion? Explain its nature 
with examples. 

18. Define contraposition. Is it an independent mode 
of inf erence? Contrapose A, E, I and O. Distinguish 
between partial contrapositive and full contrapositive. 
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19. How is it that A and O can be contraposed sifiipty 
and E by limitadon? Why caimot I be contraposed? What 
objecdons are advanced against obversion and contraposidon 
Jis modes of inference? ^ 


20. Define inversion. Distinguish between partial in- 
version and full inversion. Invert A, £, I and O. What 
•objections may be advanced against inversion as a mode of 
inference? How would you answer these objections? 

21. Define the following and explain their nature with 
illustrations: — ^Inference by Added Determinants, Immediate 
Inference by Complex Conception, Immediate Inference by 
'Converse Relation, Immediate Inference by Change of Rela- 
tion, Immediate Inference by Modal Consequence. 

22. What is meant by material forms of immediate in- 
ference? Why *are they called material? What are they? 
Give an example of each. 

23. Explain the terms convertend, converse, obverse, 
•obvertend, contraponend, contrapositive, invertend and 
inverse. 

24. Obvert, convert, contrapose and invert the following 
propositions : — 

(a) All that glitters is not gold, 

(b) None but the brave deserves the fair, 

(c) Water is liquid, 

(d) All birds lay eggs, 

(e) No honest man deceives, 

(/) AH men are not happy, 

(g) Some flowers are yellow, 

(h) Some men are not honest, 

(*) If a man is virmous he may be trusted, 

(j) If you come I need not be pleased, 

(k) If any man lies he is never trusted, 

(/) If a man is honest he need not always be successful. 

(m) Flowers are either white or not-white, 

(n) God is either all-powerful or is limited in power. 
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aj. Disdnguish between obversion, contraposition and 
inversion, giving concrete examples of each. What kind of 
inference have we in the following: “Only the ignorant 
despise knowledge, therefore some persons despising knowledge 
are ignorant”?, Supposing the proposidon. Some stones are 
not minerals, to be false, what can you know about the truth 
and falsity of its opposites? 

26. (a) Prove by means of contradictory proposidons 
that sub-contrary proposidons cannot both be false. 

(b) Show by means of the sub-contrary prop9sidons that 
contrary proposidons may both be false. 

27. (a) Is it ever posdble to derive a conclusion from 
a single premise? If it is, name and define the different ways 
of doing it. 

(b) Show what conclusions can be derived from the 
following as premise — All men are not poets. 

28. Give the converse, obverse and contradictory, where 
possible, of the following proposidons; — 

(a) The earth W the only planet that has an 

atmosphere. 

(b) Not to go on is to go back, 

(c) When beggars die there are no comets seen, 

(d) White cats with blue eyes are generally deaf, 

(c) All swans are not white. 

29. Give the quality and quandty of each of the follow- 
ing proposidons, reduce each to its logical form, and give the 
obverse, contrapositive and inverse, if possible, of each< — 
None tbltik the fools great but the fools themselves. Things ire 
not what they seem. One of you at least should be able tq 
answer this quesdon. 

30. Answer any two of the following three quesdons: — 
(cf) Examine the following immediate inference;- 
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Absolute difference excludes all Ukeness ; any 
likeness is a proof of sameness. 

(b) Explain the relation 6f immediate ittferenjce to the 

laws of thought. 

(c) What do you understaim by the opposition of 

propositions? What propositions can be inferred 
* as true, false or doubtful if the following proposi- 
tion is false — ‘Some happy men are discontented’? 

31. What is Immediate Inference? “All students of logic 
are not strong in logic” ; apply the various processes of Imme- 
diate Inference to this proposition, indicating the result in 
each case. 

3^^. Draw the inferences which follow from the proposi- 
tion, None but the industrious deserves success. 

33. Define and explain with illustrations conversion by 
negation. Is it a form of mediate or immediate inference? 

34. Explain conversion and contrapositionv and give the* 
inferences that follow by those processes from each of the 
following ; There is no man that is not naturally good ; Men 
are never happy if they are not virtuous. 

35. (a) All lawyers are not knaves. 

(6) None but graduates are eligible. Put each of the 
above propo.sitions into exact lo^c^ form, and 
consider what propositions can be inferred by- 
conversion and by ^bversion. 

36. Are the following inferences correct? 

(a) If all good people are happy, unhappiness is an 

indication of vice. 

(b) Warmth is agreeable ; therefore cold is disagree- 

able. 

(c) No Intermediate student reads Mill’s Logic ; there- 

fore there are some other students who read the- 
book. 

37. Convert — ^None but elements are metals. 
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Obvert — No men are perfect. 

Contrapose — ^All men are mortal. 

What piopositions are true, false, or doubtful, 

(а) when A is true, 

(б) When O is false? 

38. Prove by means of the rule of sub-contrary opposition 
that two contrary propositions cannot both be true. 

39. State the quality and the quantity of the following 
propositions, and give the obverse and the contrapositive of 
them all: — 

(a) Only the educated are fit to vote. 

(fi) A few drops of rain are not of much consequence. 

(c) Man proposes, God disposes. 

(d) A few men will not suffice to remove this big table. 

40. Test the validity of the following immediate 
inferences : 

(a) Prudence is a virtue. 

.'. A prudent man is a virtuous man. 

(b) Virtue leads to happiness. 

.'. Happinel^ leads to virtue. 

(c) A professor is a man. 

.*. A bad professor is a bad man. 

(d) Truth is beauty. 

.•. Beauty is truth.' 

(e) Only children behave in this way. 

.'. Everyone who behaves thus is a child. 

(f) No one is admitted without payment. 

.’. Ail who are admitted are persons who paid. 

(g) Uneducated men make wrong decisions. ' 

‘ .'. No right decisions are taken by the educated. 

Only fools rush in where angels fear to tread. 

• .'. All cautious men are wise. 

(i) Only the ignorant despise knowle<%e. 

.'. ^me persons who desfnse knowledge are 
ignorant. 
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(j) Most shopkeepers are honest men. 

• Some dishonest men are not shopkeepers. 

(k) All mangoes are not sweet. 

.'. All sweet things are not'lpiangoes. 

(/) All kings are men. 

.'. A majority of kings is a majority of men. 

(m) No dogs are hogs. 

.*. Some creatures that are not dogs are hogs. 

(n) Anybody is not a good writer. 

Somebody is a good writer. 


CHAPTERS XI-XII 

Pure Syllogisms and Dugrammatic Representation 
OF Syllogisms 

Exercises Worked Out 

'Arguments Tested 

1. Man created sin. 

God created man. 

.'. God created sin. 

Logically put, the argument stands thus: 

Man is the creator of sin. 

God is the creator of man. 

.*. God is the creator of sin. 

There is no middle term here, the terms being ‘man,* 'the 
creator of sin,’ ‘God,’ and ‘the creator of man.’ It involves 
the fallacy of four terms. 

2. All criminal actions ought to be punished. 
Prosecutions for theft are criminal actions. 

.‘. Prosecutions for theft ought to be punished. 
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There are apparently three terms here — ‘criminal actions,' 
'to be punished,’ and 'prosecutions for theft.’ But the middle 
term 'criminal acdous’ bears two difEerent meanings ; in the 
major premise it means ‘crimes,’ and in the minor preoo&se 
'cases relating to crimes.’ Hence the argument involves the 
fallacy of ambiguous middle, which is only a variety of the 
fallacy of four terms. 

3. Solon was really competent to rule, for we know 
he was wise, and it is the wise who are fitted to rule. 

Logically stated, the argument stands more or less thus: 

All persons competent to rule are wise. 

Solon is wise. 

Solon is a person competent to rule. 

Invalid. The middle term, wise, has not been distributed 
in any of the premises. Hence the fallacy of undistributed 
middle. 

4. He that is of God* heareth God’s words. Ye, there- 
fore, hear them not, for ye are not of God. 

Logically stated, !!Iie argument stands somewhat thus: 

All men of God are hearers of God’s words. 

You are not men of God. 

You are not hearers of God's words. 

Invalid. Illicit major. The major term, hearers of God*s 
words, is undistributed in the major premise, it being an A 
proposition. But it has been distributed in the conclusion, 
which is a negative proposition. 

5. Mercy but murders, pardoning those that kiU. 

Logically stated, the argument stands somewhat thus: 

Pardoning those that kill is to murder. 

. To show mercy to those that kill is pardoning those 
that kill. 

.-. To show mercy to those that kill is to murder. 

Formally valid being in ^Barbara. (But see paste.) 
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6. You are not what I am ; but I am a man ; therefore 
you cannot be a man. 

Logically put, the argument stan^ thus: 

I am a man. 

Yoij are not I. 

.•. You are not a man. 

Invalid. Illicit major. The major term, man, though 
undistributed in the major premise, has been distributed in 
the conclusion. 

7. An ounce of carbon will cost you dear ; ifor don’t you 
know that diamond sells at a prohibitive price, although it’s 
only carbon? 

Lo^cally put, the argument stands somewhat thus: 

All diamonds are dear. 

All diamonds are carbon. 

All carbon is dear. 

Invalid: Illicit minor. The minor term, carbon, in the 
• minor premise is undistributed, but it has been distributed in 
the ‘conclusion. 

8. The news is too good to be true. 

Logically the argument is something like the following: 

No too good news is true. 

This is too good news. 

.•. This is not true. 

Formally valid, being in Celarent. 

9. He must be a Scotsman, for no Scotsman can see the 
force of a joke. 

Logically, it would be more or less as follows : , 

All Scotsmen are incapable of seeing the force of a 
joke. 

He is incapable of seeing the force of a joke. 

.'. He is a Scotsman. 

Invalid. Undistributed Middle. The middle term, in- 
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•Capable of seeing the force of a joke, is undistributed in both 
th6 premises, being, in both the cases, .predicate of afSrmative 
propositions. 

N.B. It is sometimes possible to put an argument into 
the logical form in different ways, as shown below : 

No Scotsman is able to see the force of a joke. 

He is not able to see the force of a joke. 

.'. He is a Scotsman. 

Invalid. It involves the fallacy of negative premises. 
From two negative premises no conclusion follows — ^not even 
a negative conclusion. 

lo. Learned men sometimes become mad. As he is not 
learned, there is no danger to his sanity. 

Logically the argument may be put thus: 

Some learned men are likely to become mad. 

He is not a learned man. 

.‘.^He is not likely to become mad. 

Invalid. IlKcit major. The major term, likely to be- 
come mad, is undistributed in the major premise, but distri* 
buted in the conclusion. 

Various Syllogistic Buies Proved 

1. When the conclusion is universal, the middle term is 
distributed only once. 

A universal conclusion can be dther A or E. 

(<3i) If it is A, both the premises must be A. An A 
proposition distributes only one term, viz., the subject. Thus 
between the two A propositions, only two terms are cdstri- 
buted. • One of these is again distributed in the condusien, 
ai^d thi& is the minor term. This being so, the minor term 
requires to be- distributed in the minor premise. So the 
question of the middle term’s being distributed in the minor 
premise does not arise. Thus only the major premise is left 
for its being distributed, and ^s the major premise, like the 
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minor, distributes only one term, viz., the subject, the middle 
term can be .distributed in the whole syllogism only once. 

(b) If the conclusion is £, on^of ^e premises must also 
be £, and the other A. An £ proposition distributes both 
the subject and the predicate, while A distributes only the 
subject. Thus altogether three terms are distributed between 
the premises. The conclusion, being £, must distribute both 
the terms, and these two therefore require to be distributed 
in the premises. This being so, only one opportunity is left 
in the premises for the middle term to be distributed. 

a. When the middle term ik distributed twice, the con- 
clusion is particular. 

No term can occur twice in the same proposition without 
tautology, and even when it does so occur, it is, no doubt, the 
same word, but certainly not the same term, as in one position 
it stands as the subject-term and in the other as the predicate- 
term. So if the middle term be distributed twice in a 
syllogism, it would be distributed in both the premises, and 
not in any one of them. If it be distributed in two affirma- 
tive premises, they would be A propositions. Since an A pro- 
position can distribute only the subject-term, the middle term,, 
in such a case, must be the subject of both the premises. 
Thus none of the premises would distribute either the mqjor 
term or the minor term. So the conclusion can be only an 1 
proposition, i.e., particular. 

If, however, the middle term be distributed twice when 
one of the premises is negative, only one of the other two- 
terms would have an opportimity of being distributed. But 
one of the premises being negative, the conclusion also must 
be negative. A negative conclusion would distribute its pre- 
dicate, which, however, must be the majdr term of the 
syllogism. For the major term’s to be distributed in the 
conclusion, it must be distributed in the major premise. The 
minor term can thus have no opportunity of being distributed 
in the minor premise, and so it can have no opportunity 
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either of being distributed in the conclusion, which would 
thus be an O proposition, i.e., particular. 

3. Only in the first figure^ the conclusion can he A. 

When the conclusion is A, both the premises are A as. 
well. As the minor term, which is the subject of the con- 
clusion, is distributed in this case, it is distributed in the 
minor premise also. Since an A proposition distributes its 
subject only, and not the predicate, the minor term^ in order 
to be distributed in the minor premise, must be its subject. 
So the middle term is left undistributed in the minor premise,, 
where it forms the predicate. But the middle term must be- 
distributed in the premises at least once. So it must be the 
subject of the major premise. Thus when the conclusion is. 
A, the middle term is the subject of the major premise, and 
predicate of the minor. The resulting syllogism is therefore 
in the first figiue. 

4. When the minor premise is negative, the middle term 
is distributed only once. 

When the minor ppf-use is negative, the major is A, and 
the conclusion negative. The negative conclusion (hstributes. 
the major term, which, therefore, is also distributed in the 
major premise. But the major premise, being A, distributes, 
only the subject, which, in this case, is the major term, and 
not the mid^e term. Hence only the minor premise is left 
for die middle term’s being distributed, that is to say, only 
one opportunity is left for its distributiot|. 

5. When the minor term is the predicate of the minor 
premise, the conclusion cannot be A. 

The minor term as predicate in the minor premise can be 
distributi^d only when it is a negative proposition. In that 
case, the conclusion also is negative. A negative conclusion 
cannot be an A proposition. . 

If, however, the minor term is undistributed in the minor 
premise, it must be undistributed in the conchinoa as weffl. 
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But the minor term is always the subject of the conclusion. 
The subject being undistributed, the conclusion must be parti- 
cular, and not an A proposition. ^ 

6. When the minor premise ts negative, the major pre- 
mise ti universal. 

If the minor premise be negative, the major premise must 
be affirmative, otherwise no conclusion would follow. And 
in this case, the conclusion must be negative. A 
negative conclusion must distribute the major term ; so it 
must also be distributed in the major premise. As the major 
premise is affirmative, it cannot* distribute its predicate. So 
the major term can be distributed only as the subject of the 
major premise, which thus becomes an A proposition, i.e., an 
universal (affirmative) proposition. 

7. An O proposition can never be a premise in the first 
figure. 

In the first figure, the middle term is subject in the major 
premise, and predicate in the minor. 

' An O proposition does not distribute its subject. So if 
the major premise be O, the middle term would remain 
undistributed. When the major premise is O, the minor 
premise is A, and has the middle term for its predicate. 
But A does not distribute its predicate. Thus in the combina- 
tion OA, the middle term remains undistributed, and no con- 
clusion follows. 

If O is the minor premise, the major premise is A, and 
the conclusion O. O distributes the predicate, which, in this 
case, is the major term. So for a valid conclusion, the major 
term must be distributed in the major premise, which, being 
A, can distribute the subject only. But this is not possible 
in the first figure, which must have the middle term for sub- 
ject in the major premise. So the combination AO in the 
first figure yields no conclusion. 

Thus O cannot be a premise in the first figure. 
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8. An O proposition can never he a premise in the fourth 
figure. 

In the fourth figure, the middle term is predicate in the 
major premise, ai^d subject in the minor. 

If O happens to be the major premise, the major term 
remains undistributed, and cannot therefore be distributed in 
the conclusion. But with O as a premise, the conclusion 
must be O, which would distribute the predicate, and the 
predicate Ayould be the major term. That would be un- 
warranted. 

If, however, O be the minor premise, we must have A for 
the major premise. The middle term would remain undistri- 
buted in both ; for neither the subject of O, nor the predicate 
of A, is distributed. Thus no conclusion would follow. 

9. An O proposition can be major premise only in the 
third figure. 

(a) In the first figure, the middlb term is subject in the 
major premise, and predicate in the minor. 

With O as major premise, we must have A for the minor. 

O does not distribute its subject, nor A, its predicate. So 
OA in the first figure does not distribute the middle term 
even once. Hence no conclusion follows, 

(b) In the second figure, the middle term is predicate in 
both the premises. 

If O be the major premise, the major term, which, in 
this case, is subject, remains undistributed, and yet it is dis- 
tributed in the conclusion, which must also be O. But as that 
would lead to illicit major, no conclusion would follow. 

(c) In the fourth figure, the middle term is predicate ift 
the major premise, and subject in the minor. 

If O is made the major premise, the major term, as its . 
subject, remains undistributed, and yet is distributed in the 
conclusion, which is O. This also leads to illicit major. 

(d) In the third figure, the middle term is subject in both 
the premises. 
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If the major premise is O, it distributes its predicate, *.e., 
the major term, 'fhe conclusion would also be O, but it 
would then legitimately distribute the major term as its predi- 
cate. Again, with O for the nrajor premise, we have A for 
the minor. And since A distributes the subject, the middle 
term wOuld be distributed there. A does not distribute the 
predicate, which, in this case, would be the minor term. But 
then the conclusion, being O, would not distribute its subject, 
which would be the minor term. So no question would arise 
on that score. Hence O can be major premise in the third 
figure, and the third figure alone. 

lo. An O proposition can be minor premise in the second 
figure alone. 

(fl) [For ist figure, see 7 above.] 

(6) In the third figure, the middle term is subject in both 
the premises. 

If O be the minor premise, the major premise must be A, 
and the conclusion, O. The conclusion would then distri- 
bute the predicate, i.e., the major term, without its being 
distributed in the major premise, which, as A, would not dis- 
tribute its predicate. Hence with O for minor premise in the 
third figure, there is illicit major. 

(c) In the fourth figure, the middle term is predicate in 
the major premise, and subject in the minor. 

Since O is the minor premise, the major premise is A. 
The middle term remains undistributed in the major premise, 
as it is predicate there. In the minor premise, too, where it is 
subject, the middle term is not distributed. So with O as 
minor premise in the fourth figure, no conclusion follows. 

(d) In the second figure, the middle term is predicate in 
both the premises. 

The minor premise being O, the major premise is A, and 
the conclusion, O. 'fhe major term, which is the subject of 
the A proposition, is distributed. So its distribution in the 
conclusion is valid. The minor premise, being O, distributes 
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the middle term. The minor term remains undistributed in 
the cp^usion as in the minor premise, where it is the subject. 
So the combination AO in the second figure yields ^a valid 
conclusion. Hence in the second figure, O can stand as minor 
premise. 

Exercises 

1. Define syllogjsm and clearly explain its nature and 
its importance in formal logic. Why is it regarded as a 
demonstrative form of inference? 

2. How many terms and propositions does a syllogism 
contain? Define major term, major premise, minor term, 
minor premise, middle term and conclusion. What is the 
function of the middle term? 

3. Is the order of propositions in a syllogism impro- 
tant? Why is it said that the conclusion of a proposition 
follows necessarily from the premises? 

4. What is an andlogism? Explain it with an example 
and 'contrast it with a syllogism. 

5. Name and explain the main axioms of pure syllogism. 

6. Clearly explain the dictum of Aristotle and point out 
what consequences follow 'rom it. Why does Aristotle re- 
gard it as the formal ground of pure syllogism? 

7. Deduce the fundamental rules of syllogism from the 
dictum of Aristode. 

8. Clearly explain the dictum Nota notae. Why does 
Mill prefer this dictum to that of Aristode as the ground of 
pure syllogism? 

9. Show that afiirmadve categorical syllogisms rest on 
the principle of idendty and negative categorical syllogisms 
on the principle of contradicdon, and that pure hypothedqal 
syllogisms require in addidon the principle of sufficient reason. 

10. Eixplain why every syllogism should have three and 
only three 'terms, and also should have three and only three 
proposidons. Illustrate the fallacies which arise from the 
violadon of these rules. 
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11. Explain why the middle term of a syllogism should 
be distributed at least once. Name and illustrate the fallacy 
which arises from the violation of this rule. Illustrate this 
rule by Euler’s diagrams. 

12. State and explain why no term may be distributed 
in the conclusion which has not been distributed in one of the 
premises. ' Name and illustrate the fallacies which arise from 
the violation of this rule. 

13. Explain why from two negative premises no con- 
clusion can be drawn. Name and illustrate the fallacy which 
arises from the violation of this rule. Can a conclusion ever 
be drawn from two negative premises? Illustrate the rule by 
Euler’s diagrams. 

14. Explain why if one of the premises is negative, the 
conclusion must be negative, and if both the premises are 
affirmative^ the conclusion must be affirmative. 

15. Prove that if the conclusion is negative, one of the 
premises must be negative, and if the conclusion is affirmative, 
both the premises must be affirmative. 

16. Prove .that from two particular premises no conclu- 
sion can be inferred. Why is this rule regarded as a corollary 
of the fundamental rules of syllogism? Does this rule admit 
of any exception? 

17. Prove that if one premise be particular, the conclu- 
sion must be particular. Why is this rule regarded as a 
corollary of the fundamental rules of syllogism? 

18. Prove that if the major premise be particular and 
the minor negative, nothing can be inferred. Why is this 
rule regarded as a corollary of the fundamental rules of 
syllogism? 

19. What are the fundamental rules of syllogism and 
why are they regarded as fundamental? 

20. Is syllogistic reasoning nothing but substitution. 

21. Define figure and state its different forms. 
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22. Define mood. How many possible moods are there? 

How many moods are valid? How many moods are funda> 
mental, and what are they? ^ 

23. State and prove the special rules of the first figure 
and determine the t^alid moods of the figure. 

24. State and prove the special rules of the second figure 
and determine the valid moods of the figure. 

25. State and prove the special rules of the third figiure 
and determine the valid moods of the figure. 

26. State and prove the special rules of rhe fourth figure 
and determine the valid moods of the figure. 

27. Show clearly that ^he first figure and the special 
rules of that figure rest upon the dictum of Aristode. 

28. In how many valid moods is the middle- term dis- 
tributed twice? Illustrate your answer. x 

29. Explain weakened syllogism, subaltern mood, and 
strengthened syllogism. How many weakened syllogisms are 
there? Name them and show why they are weakened. How 
many strengthened syllogisms are there? Name them and 
show why they are strengthened. 

30. How many weakened syllogisms are at the same 
dme strengthened? Is mere any weakened syllogism which 
is not strengthened? If so, what is it and why b it so? 
What is the total number of strengthened and weakened 
syllogisms? If we omit them from the list of valid moods, 
how ihany valid moods remain? Name them. 

31. How many syllogisms can prove A, hotv many can 
prove E, how many can prove I, and how many can prove O? 
Name what moods can prove E, what moods O, what moods 
I, and what moods A. 

32. Why is the first figure regarded as most natural?' 
What are its merits? What are the uses of the second, third, 
and fourb figures? Is the fourth figure useless? 

33. What is a pure hypothetical syllogism, and what is a 
pure disjunctive syllogbm? Give an exaiqple of each. 
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34. What is reduction? Is the doctrine of reduction in- 
dispensable in logic? What is the utility of reduction? 

3j. Distinguish between direct and indirect reduction. 
What moods did Aristotle reduce indirectly and why? Reduce 
Baroco and Bocardo both directly and inc^ectly. 

36. Reduce Camenes, Felapton, Bramantip, and Dimaris 
directly, and two of them indirectly as well. 

37. Can pure hypothetical syllogisms be reduced? If 
so, reduce one such syllogism directly. 

38. Why does the second figure prove only negative pro- 
positions, and the third figure only particular propositions? 
Illustrate your answer. 

39. State the following arguments in figure and mood, 
and determine whether they are valid or not: — 

(a) It is impossible that thought can be a function of 

matter, because all the functions of matter are modes of 
motion, which thought is not. ) 

(b) Beggars who have no property can receive no in- 
justice, because injustice is nothing but violation of property. 

(c) The formal study of lo^c is useless, for many persons 
who have never studied logic can reason accurately. 

(d) Some of Galileo’s contemporaries argued, There can 
be no truth in Galileo’s assertion that Jupiter has moons, 
because they are invisible to men and can therefore have no 
bearing on the interests of mankind, and there can be noth- 
ing in this world that has not some relation to man. ' 

40. (a) in which of the following syllogisms is the con- 

-idusion valid under any mood and figure, ^nd in which is it 
invalid, and why? — ^EAE, EAA, EIO, lEI. ' 

(b) Prove that if the conclusion be universal, the imddle 
term must be distributed only once in the premises. 

41.. State any four of ^e following arguments in the 
-syllogistic form, simplifying the premises and arranging them 
according to mood and figure, and show whether or not the 
reasoning is correct, pointing out fallacies if any: 
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(a) Animals cannot live without atmosphere. There is 
no atmosphere on the moon. Therefore there can be no 
animal life on the moon. 

(b) The sky being cloudy, the day is sultry. 

(c) Where there is social progress there must be liberty 
of individuals, and where there is liberty of individuals there 
must be inequality of wealth and standing. Therefore in- 
equality and progress are inseparable. 

(d) None but material bodies gravitate ; air gravitates ; 
therefore it must be material. 

(e) Solon was really competent to rule, for we know he 
was wise, and it is the tvise ttoly who are fitted to rule. 

42. Prove that O cannot be a premise in the first figure, 
nor a minor premise anywhere but in the second. 

43. Give a concrete example of Disamis and Bramantip, 
and reduce each of them by both the direct and the indirect 
methods. 

44. Discuss the importance of Aristode's dictum 
de Omni et nullo. What is Reduction? Is it necessary? Give 
a concrete example of Disamis and reduce it both by the 
direct and indirect meti.vjds. 

45. (a) Prove that O cannot be the major premise in 
the second figure or the minor in the third, (b) If the major 
term of a syllogism be the predicate of the major premise, 
what do YOU know about the minor premise? (c) Test AEE 
in each figure, (d) If the premises of a syllogism are false, 
does this make the reasoning false? Illustrate your answer 
with a concrete example. 

46. (a) Prove that in the second figure the major' jire- 
mise must be universal, (b) Given that the major premise of 
a valid syllogism is affirmative and that the major term is 
distributed in the premise and the conclusion, while the minor 
term is undistributed in both, determine the syllogism. 

47. Indicate the different modes of testing the validity 
of a syllogistic argument, illustrating your answer with 
examples. 

ai 



THE GROUNDWORK OF DEDUCTIVE LOGIC 


3*2 


48. Determine the mood and the figure in which the 

major term is distributed in the major premise but is undis- 
tributed in the conclusion. Find out the moods which are 
valid in all the figures. \ 

49. Two propositions are given having a common ternK 
(a) It they* are I and A, show that they justify either no con- 
clusion or two conclusions, (b) If they are I and E, show that 
they always lead to a single conclusion. 

50. Prove any two of the following: — (a) If the conclu- 
sion be A the argument must be in the first figure ; (b) if the 
conclusion be universal the middle term can be distributed 
but once ; (c) if both the premises be particular no conclusion 
can be drawn. Is there any exception to (c)? 

51. (a) Show that O cannot be a premise in the first or 
fourth figuic. (b) Why is it said that A is the most difilculr 
conclusion to establish by syllogism and the most easy to 
overthrow? (c) Test EAE in each figure. 

52. Prove that the conclusion is particular when a pre- 
mise is particular. Is the converse of this rule true? 

53. Prove that (a) if the middle term be distributed in 
both the premises the conclusion cannot be universal ; (b) the 
major premise must be universal in the first and second 
figure ; (c) if the minor premise be negative the major must 
be universal. 

54. Construct syllogisms to prove the following conclu- 
sions, stating the figure and the mood of each: (a) John is 
bound to succeed in life, (b) That train does not stop at this 
station. 

55. Examine the conclusions of AOE, OAE, OIE, and 
show whether they are valid under any of the syllogistic 
rules, giving your reasons. 

56. Show that if the middle term of a valid syllogism is 
distributed in both the premises the conclusion must be parti- 
cular. 

57. Illustrate the valid moods by Euler's diagrams. 
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Mixed Syllogisms 

1. Define 'mixed syllogism. Why is it called mixed? 
What are its forms? Illustrate them. 

2. Distinguish between pure and mixed syllogisms, 
indicating their forms and tests. 

3. State the rules of inference of mixed hypothetical 
syllogism and point out the fallacies which arise from their 
violation. Illustrate your answer. Draw as many conclusions 
as you can from the proposition. If S is M, it is P. 

4. Name and explain with examples the different moods 
of mixed hypothetical syllogism. 'N^at are the sub-forms 
of these moods? Illustrate them. 

5. Define mixed disjunctive syllogism and clearly ex- 
plain its nature, with illustradons. 

6. Name and exemplify the two moods of the mixed 
disjuncdve syllogism. 

7. When can we draw two conclusions from a disjunc- 
dve major premise, and when can we draw four conclusions 
from it? Illustrate your answer. 

8. State the lules of disjuncdve syllogism and illustrate 
the fallacies which arise from their violadon. 

9. (a) Are mixed hypothedcal and disjuncdve syllogisms 
syllogisms proper? Fully discuss the quesdon. (b) Draw as 
many conclusions as you can from the proposidons, 'Hiis 
flower is either green or white, and This flower is either 
green or not-green. 

10. What is dilemma? Clearly explain its nature, and 
name and illustrate its different forms. 

11. Is it true to say that a dilemmadc argument is more 
often fallacious than not? Fully discuss this quesdon. 
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12. What are the different ways in which a dilemma 
can he refuted? Illustrate your answer. What are the horns 
of a dilemma? 

13. How is a dilemma rebuited? Does every dilemma 
admit of rebutting? Illustrate your answer. What conditions 
shoud a dilemma fulfil in order to he valid? 

14. If A is true, B is true. 

If C is true, B is not true. 

Show what conclusion follows from these premises: 

(a) If A is true, and 

(b) If C is true. 

ij. Rehut the following dilemmas; 

(a) If emigrants are useless, they are a burden to the 
colonies ; If they are useful, they are a loss to the mother 
country. But they are either useless or useful. 

.’. Emigration is either a burden to the colonies, or a loss 
to the mother country. 

(b) If there is censorship of the press, abuses that should 
be exposed will he hushed up ; 

if there is no censorship, truth will he sacrificed to 
sensation. 

But there must either be censorship, or not. 

.•. Either abuses that should he exposed will be hushed 
up, or truth will be sacrificed to sensation. 

(c) If a pupil is fond of learning, he needs no stimulus ; 
if he dislikes it, no stimulus would be of any avail. He must 
either be fond of learning, or he must dislike it. Therefore 
stimulus is either needless or of no avail. 

16. Construct a dilemma to show that money is useless. 

17. Little Jit was called a fool to his face by his chum 
for declaring that a certain picmre book was very instructive, 
whereupon he urged upon his friend somewhat as follows: 

If I am a fool, my opinion that the book is instructive 
is right, for I have derived much benefit from it ; and if I 
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Urn as intelligent as you are, my opinion is quite right and 
yours is absolutely wrong, for I can judge about it all right. 
I am either a fool as you call me, or I am as intelligent as 
you are. In any case, my opinion cannot be gainsaid. 

What do you think of this argument? 

18. (a) If a student is diligent, he passes the examina- 
don. He passes the examinadon. Ther^ore he is diligent. 
(b) If a person is guilty, he will be punished. But he 
is not guilty. Therefore he will not be punished. Reduce 
each of the above hypothedcal syllogisms to the categorical 
form, and then test its validity as a categorical syllogism. 

19. Put the following argument into dilemmadc form, 
anti rebut it by framing a counter-dilemma : — ^An escort is 
unnecessary ; for if you are well received, it will be needless ; 
and if you are not well received, it will raise suspicion. 

20. Examine the following dilemma : — ^If logic deals 
with the matter of thought, it must either consider the whole 
of it, and then be identical with all science, or consider only 
a part of it without being able to give a reason why it should 
choose one part rather tlion another. 



CHAPTER XIV 

The Enthymeme, Sorit^, and Epicheirema 

1 . Define Enthymeme. Exemplify enthymeme of 'the first 
order, of the second order, and of the third order. Why 
do men resort to enthymematic arguments? 

2. Define ‘train of reasoning’. Distinguish clearly, with 
examples, between progressive and regressive trains of reason- 
ing. What is a prosyllogism, and what is an episyllogism? 
Illustrate your answer. 

3. Define Sorites. What are its different forms? Illus- 
trate Aristotelian and Goclenian sorites, and compare them. 

4. State and explain the rules of inference of Goclenian 
and Aristotelian sorites, and illustrate the fallacies which 
arise from their violation. 

5. Should sorites be only in the first figure? Can there 
be any sorites in the second or in the third figure? Illustrate 
your answer. 

6. Define Epicheirema and illustrate its different forms. 

7. Distinguish between Sorites and Epicheirema. 

8. Give a sorites of the Aristotelian form (symbolical), 
and break it up into its constituent simple syllogisms. 



CHAPTER XV 


Function, Validii'y, and Range of Syllogisms 

!. What is the value of syllogism? Is it useless? Is 
Mill’s criticism of the value of syllogism sound? 

2. Is syllogistic reasoning fallacious? Examine Mill’s 
view regarding the validity of syllogism. 

3. Is Mill justified in holding that all reasoning is from 
the particular to the particular and there is no need to argue 
from the general to the particular? 

4. Is syllogism the only mode of reasoning, as some 
logicians hold? Discuss its importance in logic. 

5. Explain clearly the range and limits of syllogism. Is 
it the onlv form of deductive reasoning? Discuss the ques- 
tion. 

6. What are the different forms of synthesis according 
to Bradley? Explain em with illustrations. 

7. Why does Russell hold that syllogism is not the only 
type of mediate inference? State and explain his classifica- 
tion of relations from which inferences may be drawn. 

8. Point out the relation between deduction and induc- 
tion 

9. Does the syllogism really extend our knowledge? 
Fully discuss this question. 

10. Explain and examine the objection of Mill that the 
syllogism as a mode of argument which involves the fallacy of 
petitio principii. 



CHAPTER XVI 
Formal Fallacies 

Xxerclses Worked out. 

I . The end of life is its perfection ; death is the end 
of life; therefore death is the perfection of life. 

The conclusion is quite obvious — ‘Death is the perfection 
of life.’ The subject of the copclusion is always the minor 
term of a syllogism. So ‘Death’ is the minor term here. 
The premise in which it occurs is the minor premise. 
So the minor premise here is : ‘Death is the end of life.’ The 
predicate of the conclusion is always the major term, which, 
in this case, is : ‘the perfection of life’. The premise in which 
it occurs is the major premise. So the major premise here 
is: ‘The end of life is its perfection’. -Now we can thus put 
the syllogism into the logical form: 

The end of life is the perfection of life. 

Death is the end of life. 

.'. Death is the perfection of life. 

The middle term here is: ‘The end of life’. The argu- 
ment is in Barbara, and apparently all right. But the middle 
term, ‘the end of life’, in the major premise means ‘the ideal 
of life’, while, in the minor premise, it means quite a different 
thing, viz., ‘the termination of our earthly existence’. Hence 
the syllogism involves the fallacy of ambiguous middle, which 
is a form of the fallacy of equivocation, which, in its turn, 
is actually a fallacy of four terms, as every ambiguous term 
in a syllogism is logically equivalent to two terms. 

1. This substance cannot be gold, as it is not malleable. 

This is actually an enthymeme, as it contains only two 
propositions instead of three. 
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The conclusion obviously is: ’This substance cannot be 
gold.’ The other proposition, ‘it is not malleable’, is the 
minor premise, for it contains the minor term, ‘it’, which 
acmally refers to the subject of the conclusion, viz., ‘this 
substance’,. The major premise is not given. 

But the major premise must contain the major term 
and the middle term. The predicate of the conclusion is 
the major term. So we have it tliere. It is ‘gold’. The 
middle term is ‘malleable’, as it is the only other term, besides 
the minor term, to occur in the minor premise. Now we 
can perhaps construct the major premise. 

But any proposition .containing these two terras, the 
major and the middle, would not do. We must again refer 
to the minor premise and the conclusion. 

The conclusion, logically put, would be: ‘'This substance 
is not gold’. It is an £ proposition. The minor premise, 
logically put, would be: ‘This substance is not malleable’. 
It is also an E proposition. So we must have a universal 
affirmative proposition (A) for the major premise. Thus the 
major premise comes to be: ‘Gold is malleable’. So at last 
wc have the syllogisij : 

Gold is malleable. \ 

This substance is not malleable. 

.•. This substance is not gold. 

Valid, being in Camestres. 

3 . Queen Caroline had so much influence over King 
George 11 as virtually to rule him. So people said it was 
she who actually ruled England and Hanover, and not the 
King. 

What is the conclusion in this argument? Obviously, 

^ Queen Caroline is the person to rule England and Hanover’. 
Now it is easy to find out the minor premise, which is: 

‘ Queen Caroline is the person to rule King George II.’ The 
major premise then is : ‘King George II is the person to 
rule England and Hanover.’ So the syllogism stands thus: 
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King George II is the person to rule England and 
Hanover. 

Queen Caroline is the person to rule King George II. 

.'. Queen Caroline is '•the person to rule England and 
Hanover. \ 

Invalid, for there is no middle term here. The terms 
are: (i) King George II. (2) The person to rule England and 
Hanover, (3) Queen Caroline, and (4) The person to rule King 
George II. The svllogism thus involves the fallacy of four 
terms. 

4. Only fools behave thus, hut I behave quite other- 
wise. , 

An enthymeme that suggests the conclusion by suppress- 
ing it. The conclusion obviously is: ‘I am not a fool.' Logi- 
cally the argument stands thus: 

All who behave thus are fools. 

I am not one who behave thus. 

.*. I am not a fool. 

Invalid. Illicit major. The major term (fool) is distri- 
buted in the conclusion without being distributed in the 
major premise. 

5. Don’t you play with fire ;* you will burn your fingers. 

Reduced to the logical form, the argument stands some- 
what thus: 

If you play with fire, you bum vour fingers. 

You plav with fire. 

*. You bum your fingers. 

Valid hypothetical-categorical svllogism that, by affirming 
the antecedent, affirms the consequent. 

6. The cat must be away, for the mice are about. 

Reduced to the logical form the argument stands some- 
what as follows: 

If the cat is away, the mice arc about. 

The mice are about. 

.’. The cat is awav. 
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Invalid. It involves the fallacy of affirming the con- 
sequent. 

7. King James I of England was a man of vast erudi- 
tion. He judged everything from the formal point of xnew,^ 
and was always at tussle with his Parliament. His logjical 
niceties earned for him the title of ‘the wisest fool in 
Christendom* from the King of France. On the question 
of abolishing the bishopric he used to say, ‘No bishops, no 
kings.* 

Reduced to the logical form, the King’s argument stands 
somewhat as follows: 

If there are no bishops, there are no kings. 

There are no bishops. 

.'. There are no kings./’ 

Formally valid, as the consequent is affirmed by affirming 
the antecedent. But the Puritans always had doubts about ■ 
the major premise. 

’8. Seeing is believing ; so I refuse to believe in God. 

Logically put, the argument would stand thus: 

All things see are believed. 

God is not a thing that is seen. 

.•. God is not believed. 

Invalid. Illicit major. The major term, believed, is 
distributed in the conclusion without being distributed in 
the major premise. 

Q. Only material bodies gravitate, and light does not 
gravitate. 

Logically put. it would be: 

All things that gravitate are material bodies. ' 

No light is a thing that gravitates. 

.*. No light is a material body. 

Invalid. Illicit major. The major term, material body, 
is distributed in the conclusion without being distributed in 
the major premise. 
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10. Some of Galileo* s contemporaries argued: There 
can be no truth in Galileo*s assertion that Jupiter has moons, 
because they are invisible to men and can, therefore, have 
no bearing on the interests of mankind, and there can be 
nothing in this world that has some relation to man. 

This is a train of reasoning that proceeds by leaps, as 
it were, in that it involves certain suppressed propositions. 
So fully stated, it would stand more or less as follows: 

I. Things that are invisible are things that have no 

bearing on the interests of mankind. 

The moons of Jupiter arc things that are invisible. 
The moons of Jupiter are things that have no bearing 
on the interests of mankind. 

This is formally valid, being in Barbara. 

II. Nothing that has no relation to man is a thing 

that exists. 

The moons of Jupiter are things that have no relation 
to man. 

.*. No moons of Jupiter are things that exist. 

This, too, is foimally valid, being in Celarent. 

One might, however, call the premises into question. 

11. Yot4 have added insult to injury, which no decent 
man ever does. 

An enthymeme that might be logically stated thus: 

No decent man is a person to add insult to injury. 
You arc a person to add insult to injury. 

You are not a decent man. 

Valid, being in Cesare. 

12 . Mercy but murders, pardoning those that kill. 
This is an enthymeme. It may be shown to be in order 

in one way. In another way, it may be proved to be 
fallacious, as when it is put into the logical form thus : 
Pardoning those that kill is murdering. 

Pardoning those that kill is having mercy. 

.-. Having mercy is murdering. 
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Invalid. Illicit minor. The minor term, having mercy, 
is undistributed in the minor premise, as it is there predicate 
of an A proposition. But as subject in the conclusion, which 
is also an A proposition, it has been distributed. 

But . whether upheld as formally valid, or rejected as 
formally fallacious, the fact remains that the major premise, 
in both the cases (see also p-.-), is open to question. 

Just as dilemmas are more often fallacious than not, even 
so arguments in which one thing or another is suppressed are 
generally easy to interpret in quite difEerent ways, and as such 
are scarcely useful in I^ogig, or in practical life. 

13. Protective laws should be abolished; for they are 
injurious, if they produce scarcity, and they are useless, if 
they do not. 

This is a dilemma, which when fully stated, might stand 
as follows; 

If protective laws produce scarcity, they are injurious : 
and if they do not produce scarcity, they are use- 
less. 

Either they produce scarcity, or they don't. 

They are either injurious, or useless. 

Formally valid, but not materially. The second conse- 
quent does not necessarily follow from the second antecedent. 
As a matter of fact, protective laws are never meant for actual 
scarcity. Thus the dilemma might be taken by the horns, 
and proved to be incorrect. 

14. If emigrants are useless, they are a burden to the 
colonies ; and if they are useful, they are a loss to the mother 
country. But they are either useless, or useful. :. Emigra- 
tion is either a burden to the colonies, or a loss to the mother 
country. 

This is a complex constructive dilemma. It can be re- 
butted as follows: 
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If emigrants are useless, they are not a loss to the 
mother country ; and if they are useful, they are 
not a burden to the colonies. 

They are either useless, or \}iseful. 

Emigration is either not a burden to the colonies, or 
not a loss to the mother country. 

15. Two and two are two numbers. 

Four is two and two. 

.•. Four is two numbers. 

Invalid. Fallacy of Composition. In the major premise 
the term, two and two, has been ■used distributively, but in 
the minor premise it has been used collectively. 

H,B. Thus the middle term, two and two, may be said 
to bear two meanings in the syllogism. And that amounts 
to a commission of the fallacy of ambiguous middle, which is, 
after all, a variety of the fallacy of four terms, which, again, 
is a case of the fallacy of equivocation. 

16. Four is one number. 

Two and two are four. 

.•. Two and .two are one number. 

Invalid. Fallacy of Division. In the minor premise, 
two and two, is used collectively ; but in the conclusion, it 
is used distributively. 

N.B. This. too, is a case of ambiguity, or equivocation. 
But it is a case of what might be called ‘ambiguous minor’, 
as the minor term, two and two, here bears two meanings. 
The argument, however, is a reverse case of the fallacy of 
composition. 

17. A man was committed to the sessions on a charge 
of murder. All the prosecution witnesses broke down under 
fire of cross examination of the defence counsel, and declared 
that they had not seen him murder. They had only seen 
him take aim and pull the trigger of a revolver he held in 
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his hand, and the victim drop down in a pool of hlood as 
soon as the explosion was heard. They also admitted that 
merely to take aim and fire a shot was not to murder a man, 
that if a man dropped down dead with a revolver shot in the ^ 
chest, it did not necessarily mean that he was murdered, for 
he might as well commit suicide, or be the victim of a random 
shot from somewhere else. So they could not declare on- 
solemn oath that the man wets murdered, and by the 
defendant. They also admitted that merely to take aim and 
fire a shot was rather a trivial matter, for men often did so 
in sport, and for a man to drop down dead with a revolver 
shot in the chest was rather an accident, and that an accident 
might as well be a trivial affair, as so many daily accidents 
of omission and commission usually are. Thereupon the 
counsel pleaded as follows: 

“My client is charged with murder. The evidence against 
him consists of a number of circumstances so trivial that, if 
you examine each separately, as you must so as to evaluate each 
in its proper light and not to mix up things, you must reject it 
as furnishing no coneit*sive evidence of guilt. I call upon you, 
therefore, to acquit the prisoner. 

This is a case of the fallacy of composition, as each circum- 
stance by itself may be trivial, and may not prove the guilt; 
but all the circumstances taken together has quite a different 
story to tell. 

i8. To kelp a man in distress is right; but to rescue a 
prisoner from lawful custody is to help a man in distress; there- 
fore to rescue a trisoner is right. 

Invalid. An instance of the fallacy of accident, as it involves 
reasoning from a general case to a special one. 

N.B. — Such fallacies also have some semblance to equivoca- 
tion. In this particular instance, 'a man in distress’ bears different 
shades of meaning; in one case it is understood to mean an 
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innocent person, while in the* other it means one who is alleged 
to be guilty. 

19. Is a man infallible} No, Then every senator is liable 

to commit mistakes. Yes, judgment of the Senate in 

this important matter is unreliable. 

Invalid. Fallacy of composition. The term, ‘every senator,' 
is used distributively, but the other term, viz., ‘the senate', is used 
collectively. Here we pass from the distributive ‘every senator^ 
to the collective ‘senate' without warrant- 

20. The surgeon is doing wrong in performing the operation, 
as that means inflicting pain on another person, and we know 
that ifs wrong to inflct pain on another. 

Invalid. Fallacy of Accident, as it involves reasoning from 
one special case to another. Inflicting pain with a malicious 
intent is quite different from doing so with a good motive. 

21. I am a man. 

You are not what I am. 

You are not a man. 

Invalid. It involves the fallacy of accident, as it is a case 
of reasoning from one special case to another. 

22. There can be no fire here, for there is no smoke; and 
wherever there is smoke, there is fire. 

Logically it would be: 

If there is smoke, there is fire. 

There is no smoke. 

There is no fire. 

Invalid. It involves the fallacy of denying the antecedent. 

23. Beggars cannot ride, for wishes are not horses. 

Logically it would be: 

If wishes were horses, beggars would ride. 

Wishes are not horses. 

.•. Beggars cannot ride. 

Invalid, involving the fallacy of denying the antecedent.. 
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*4. King Henry VIPs minister, Empson, was bent on extort- 
ing money for his royal master by means fair or foul. He taxed 
the rich and poor alike, and employed the following dilemma, 
known as *Empson*s fork,* in vindication of his fell motive. 

If the ^son taxed lives in a humble style, his savings must 
have made him rich; and if he maintains a large household, his 
expenditure proves him to he wealthy. 

But either he lives in a humble style, or he maintains a large 
household. 

He is rich enough to pay. 

Formally valid, but materially false. A person who lives 
in a humble style, may do so because he is poor. So the dilemma 
can be taken by the horns. 

25. Logic is either a science or an art ; but it is art ; therefore 
it cannot be a science. 

Invalid. In a disjunctive-categorical syllogism, one of the 
alternatives cannot be denied in the conclusion, simply by affirm- 
ing the other alternative in the minor premise, unless the alterna- 
tives are mutually exclusive. 

But on this point logicians are not always agreed. 

Zzerclses. 

1. Define fallacy. Is every mistake a fallacy? 

2. Should the discussion of fallacies form a part of the 
discussion of logical problems? Fully discuss this question. 

3. Qassify fallacies. 

4. Illustrate the following fallacies: — ^Vague conception. 
Inconsistent terms, Inconsistent propositions. Fallacy of definition, 
of division, of classification, and of many questions. 

5. When are the fallacies of opposition committed? Give 
two examples of such fallacies. Give an example of each of the 
following: — 
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(a) Fallacy of conversion. 

(&) Fallacy of obversion. 

(c) Fallacy of complex conception. 

(d) Fallacy of added determinants. 

When do we commit fallacies incident to modal consequence? 

6. Illustrate the following fallacies: — 

(a) Fallacy of four terms. 

(b) Fallacy of the illicit major. 

(c) Fallacy of the illicit minor. 

7. When do we commit fallacies in connection with mixed 
hypothetical and disjunctive syllogisms? Illustrate the fallacies* 
of affirming the consequent and denying the antecedent. 

8. Explain the following fallacies, and give two examples 
of each: — 

(a) Equivocation. 

(b) Figure of speech. 

(c) Accident. 

(d) Secundum quid. 

(e) Composition. 

(f) i Division. 

(g) Amphiboly, and Accent. 

Why are they called semi-logical fallacies? 

9. State each of the following reasonings in its full logical 
form, and test it fully: — 

(а) The frequent blunders in assessment that are taking place 
prove that valuation is not an exact science. 

(б) If virtue were knowledge, it would be capable of being 
taught, but where are die teachers of virtue? 

(c) Movements of atoms are the ^only changes in the world 
we know anything about. Therefore all the changes in the world 
are movements of atoms. 

(d) He is, to be sure, a highly educated man, but all highly 
educated men are not qualified to be inspectors. 
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10. Express the following arguments in their simplest logical 
forms, stating each in mood and figure, and point out fallacies 
in them, if any: — 

(a) That colouring substance cannot be blood ; it is soluble 
in benzol. 

(b) He has broken his word, which no honest man ever does. 

(c) All grasses have parallel-veined leaves, and so has the 
bamboo. 

(d) That is a bee : do not touch it : it will sting you. 

(a) The* atmosphere after a thunderstorm must abound in 
ozone, because ozone is produced by the passage of electric sparks 
through the atmosphere. 

11. State any three of the following arguments in their full 
logical form, showing figure and mood, and examine their 
validity : — 

(a) The Crittas cannot be a work of Plato, it is of small 
literary value. 

{b) The last speaker is opposed to the motion, but every 
sensible man wishes it passed. 

(c) I shall be adm' ^ed, because I have passed in the first 
division and only first division candidates will be admitted. 

(d) The more abundant a thing becomes the more will it 
sink in value ; and silver is becoming more abundant every day. 

(e) I shall not pass this examination, for although I should 
have done so if 1 had read Mill’s Logic, I have not read die book. 

12. State the following arguments in their logical form, 
and test them: — 

(a) How can anyone maintain that pain is always ap evil, 
who admits that remorse involves pain, and yet may sometimes 
be a real good? 

(b) Where there is no law, there is no injustice. 

(c) The farther your neighbour lives from you, the more you 
are bound to be true in your dealings with him, because your 
power over him is greater in proportion to his (tistance. 
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(d) You cannot define the sun, for a definition must be clearer 
than die thing defined, and nothing can be clearer than the source 
of all Ught. 

(e) Gibbon was not very talented, for a successful author 
must be either very industrious oif very talented, and Gibbon 
was very industrious. 

13. Test the following; — 

(a) India comprehends Bengal, Bengal does not comprehend 
Bombay, India therefore does not comprehend Bombay. 

(b) Theft cannot be a crime, for it was encouraged by the 

laws of Lycurgus. ^ 

(c) The child of Themistocles governed her mother, she 
governed her husband, he Athens, and Athens Greece ; the child 
of Themistocles therefore governed Greece. 

(d) None but the express train stops at this station, and as 
the last train did not stop, it cannot have been the express 
train. 

(e) If all men were honest, laws would be unnecessary, but 
since laws are necessary it follows that no men are honest. 

if) Protective laws should be abolished, for they arc injurious 
if they produce scarcity, and they are useless if thev do not. 

14. Test the following: — 

(a) The revenues of Vitellius were spent on the necessaries 
of life; for they were spent on meat and drink, and everyone 
must admit that meat and drink are the necessaries of life. 

(b) Haste makes waste, and waste makes want; therefore a 
man never loses by delay. 

(c) Since the virtuous alone are happy, he must be virtuous 
if he is happy ; and he must be happy if he is virtuous 

(d) To allow every man unbounded freedom of speech is 
advantageous to the State, for it is highly conducive to the interest 
of the community that each individual should enjoy an unlimited 
liberty of expressing his sentiments. 

(e) What is Protestantism? It is only loyalty to the sovereign ; 
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for were not the Protestants loyal ,to Elizabeth in her struggle 
'vith Spain? 

15. Test the following arguments: — 

(a) If a man is educated he does not want to work with his* 
hands ; consequently, if education is universal, industry will cease. 

(b) We have no right to treat heat as a substance, for it may 
be transformed into something which is certainly not a substance, 
namely, mechanical work. 

(c) Learned men sometimes become mad: but, as he is 
not learned, there is no danger of his insanity. 

(J) Men who live in society arc liable to go wrong morally, 
therefore to be virtuous one must renounce society. 

16. Test the following arguments: — 

(a) It is strange that in a country like India, where millions 
of men die every year of plague, malaria and other diseases, 
people are loath to join the army, seeing that casualties of war- 
fare ‘cannot possibly be higher. 

(b) What John Smith advocates must be a wise course, since 
he is a senator and *hc Senate is undoubtedly a wise body. 

(c) Sankaracharyya was a great religious reformer and teacher, 
and as he was a bachelor, we may safely conclude that anyone 
leading a single life may become a great reformer and teacher, 

(d) The whole family has been vaccinated, yet some have 
had smallpox ; it is clear, therefore, that vaccination is no safe- 
guard. 

(e) Improbable events happen almost ctcry day, but what 
happens almost every day is a very probable event. Hence 
improbable events are very probable events. 

17. Test the following arguments: — 

(al The standard of the Calcutta University must be low, 
since *the percentage of success at its examinations is compara- 
tively high; and it is a well-known fact that the percentage oJ 
success is high when the standard is low. 



34 * 


THE GROUNDWORK OF DEDUCTIVE LOGIC 


(b) The post-graduate classes ought to be abolished, for if 
graduates have a real craving for knowledge, they will continue 
their studies whether there be such classes or not ; and if they 

'have no such craving, they will '^ot continue their studies in 
spite of such classes. 

(c) Is man infallible? No. Then every senator is liable to 
make mistakes? Yes, Ergo, the judgement of the Senate in 
this important matter is unreliable. 

(d) Every man has the right of private judgement, therefore 

every examiner is quite at liberty to examine answer papers as 
he likes. • 

(e) Only the best graduates of the University are nominated 
for executive service under Government, but Jones has not been 
so nominated. Therefore he is not one of the best graduates 
of the University. 

18. Test the following: — 

(a) Beggars who have no property cannot claim the protec 
tion of law, for all laws are made for the protection of property. 

(b) Roman Catholicism is but another name for disloyalty 
to the sovereign, for were there not many Roman Catholic plots 
in England to depose Queen Elizabeth? 

(c) Bolshevism does not exist in India, for if it existed, its 
existence would have been traced by this time. 

(d) Perhaps fate was against Haimibal, or how could the 
victor of Cannae be vanquished at Zama? 

19. Test the following:— » 

(a) Swaraj or self-government can be attained only by doing 
away with servitude. As, however, the University in training 
young men renders them fit for public service, the first step 
towards the attainment of Swaraj mu.st be the destruction of the 
University. 

(b) If all men were capable of perfection, some would have 
attained h, but none having done so, none is capable of it. 
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(c) Surely what a man has done a man can do. Was not 
Hercules a man? Yes. Then why shall I not be able to do 
what he did? 

(d) Hpw can you deny that John is deeply versed in the 
subject? You see he criticises all topics pertaining to it, and 
evidently such critics alone can be said to have a thorough 
insight into the subject? 

(e) If a little economy would save half of our expenses, a 
still greater economy would certainly save all. 

20. Test the following: — 

(a) What a man has done a man can do ; this child there- 
fore must be able to cross Ae_ English Channel, since Captain 
Webb was able to do so. 

(b) If Students did their work well, examinations would not 
be necessary. But we find as a matter of fact that examinations 
are necessary. It is therefore evident that students never do 
their .work well. 

(c) Ramamurthi might well have been sent to quell the riot, 
since he is more than a match for the most powerful man. 

21. Test the folio. .Ing: — 

(a) John must be thoroughly honest, since he is very loud 
in denouncing evil, and only those who so denounce it are known 
to be honest. 

(b) James is evidently guilty of a breach of faith in voting 
against the grant of the franchise to women, since as a member 
of the provincial legislative council he is bound to represent the 
views of his constituents, and they have clearly declared at a 
public meeting that women should have votes. 

(c) Six and seven are evidently one number, for six and 
seven are thirteen, and thirteen is one number. 

(d) Is it not a virtue to help the distressed? Certainly it is. 
Are not these criminals in police custody in distress? Yes. Then 
surely I ought to rescue them from their custody. 

(e) The noble Brutus hath told you Caesar was ambitious. 



344 


THE GROUNDWORK OP DEbUCTlVE LOGIC 


If it were so. it was a grievous fault. But Brutus says he was 
ambitious, and Brutus is an honourable man. 

22. Examine the following arguments, and indicate the 
fallacies (if any) which may lurk in them: — 

{a) A bxiy moves if it is propelled from behind This body 
is propelled from behind, since it moves. 

(b) The killing of living creatures is sometimes necessary ; 
murder is a killing of living creatures ; therefore murder is 
necessary sometimes. 

(c) Aristotle was a great logician, since he was a philosopher, 
and all great logicians are philosophers. 

(d) The cat must be away, since the mice are playing about, 
for when the cat is away the mice will play. 

(e) He has got fever, for his skin is hot. 

(/) Matter does not exist, since it does not think, and what- 
ever thinks exists. 

(g) Being an Indian, he must be a Hindu, for only Indians 
are Hindus^ 

23. Examine the following arguments: — 

(a) His losses must be cheering, for they are light, and light 
is always cheering. 

(&) He who is ^ most hungry eats most. He who eats least 
is most hungry. Therefore he who cats least cats most. 

(c) The doctor has prescribed poison for the patient, for he 
has prescribed alcohol, and is not alcohol a sort of poison? 

(d) Socrates was wise, and wise men alone are happy, there 
fore Socrates was happy. 

(e) All men are angels, for they are rational beings, as all 
angels are. 

(/)i He is not superstitious, since all ignorant men are super- 
stitious and he is not ignorant. 

(g) You must have convicted the prisoner, for you were a 
member of the committee which convicted him. 
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24. Examine the following arguments, pointing out the 
fallacy (if any) in each case: — 

(a) All virtuous men are happy; therefore he is virtuous, 
being happy. 

(b) created man, man created sin, therefore God created 
sin. 

(c) Bats have no wings, since they are not birds, and all birds 
have wings. 

(d) He should apply for the post, for he is a graduate and' 
graduates alone should apply for the post. 

(e) If one is guilty one trembles with fear ; therefore the 
accused must be guilty, for %e is trembling with fear. 

25. State any of the following arguments in the logical form, 
and show whether they are correct or not, giving reasons: — 

(a) The general rules the army, the general’s wife rules the . 
general, therefore the general’s wife rules the army. 

{b) All nations which are self-governed are prosperous, India 
is not self-governed, therefore India is not prosperous. 

(c) Sisters of charity are liable to punishment, because they 
beg money from people, and beggars are punishable according 
to law. 

(d) Judging from the very large number of failures, the test 
must have been very stiff. 

(e) Material bodies are invisible, for they are nothing but 
^toms, and atoms are invisible. 

26. Test the following: — 

(a) All these men are sufficient for the job, you are one of 
them, and are quite sufficient for it. 

(b) You cannot undo the knot, for whatever is done can 
never be undone. 

(c) *The Divine Law commands us to honour kings, 
Louis XrV is a king, therefore the Divine Law commands us to 
honour Louis XIV. 
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If a man be perfecdy happy he is virtuous ; James is 
virtuous ; therefore James is perfectly happy. 

(e) The brave alone can face danger, therefore he is not 
brave, for he cannot face danger. 

* (f) Hiis substance cannot be gold, for it is not malleable. 

(g) If he pleads that he did not steal the goods, why, I ask, 
did he hide. them, as no thief ever fails to do? 

27. Test the following: — 

(a) Few soldiers can be considered heroes, for anyone who 
is incapable of fear must be called a hero, and but few soldiers 
can be said to be incapable of fear. 

(b) Women as a class have not been hitherto equal in intel- 
lect to men, therefore they are necessarily inferior. 

(c) Mathematical study undoubtedly improves the reasoning 
powers, but as the study of logic is not a mathematical study, 
we may infer that it does not improve the reasoning powers. 

(d) He that is of God heareth God’s words; ye thererefore 
hear them not, because ye are not of God. 

(e) To play all day is a proof of great idleness, so this 
violinist must be a very idle person. 

(f) i Prosperity is the reward of industry, and honour that of 
honesty ; but James is neither prosperous nor is honoured : there- 
fore James is neither industrious nor honest. 

28. Test the following: — 

(g) Everything is allowed by law which is morally right ; 
indulgence in pleasiure is allowed by law ; therefore indulgence in 
pleasure is morally right. 

(b) All the works of Shakespeare cannot be read in a day ; 
therefore the play of Hamlet, being one of the works of Shakes- 
peare, cannot be read in a day. 

(c) He who calls you a man speaks truly, he who calls you 
a fool calls you a man, therefore he who calls you a fool speaks 
truly. 
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(< 2 ) If he says that he did not tell a lie, why, I ask, did he 
look abashed, as liars always do? 

(e) Every hen comes out of an egg, every egg comes out of a 
hen, therefore every egg, comes out of an egg. 

39. Analyse and test the following arguments, and mention 
the fallacy, if any, which they involve: — 

(а) It hoots, so it is only an owl. 

(б) Learned men sometimes become mad, but as he is not 
learned, there is no danger to Ifis sanity. 

(cr) All men are not, industrious ; Brown is industrious, so 
he cannot be a man. 

(d) Some mineral compounds are not decomposed by heat; 
therefore no organic substances ^ mineral products, since all 
organic substances are decompo<ra by heat. 

30. Test the following: — 

(a) If you work hard, you will get a prize ; therefore you 
must have worked hard, for you have got a prize. 

. {jjf} Some poisons are vegetable ; no poisons are useful drugs ; 
therefore some useful drugs are not vegetable. 

(c) The soul af#tays thinks, inasmuch as to think is its nature 
as a rational being. 

(d) I can afEord to buy these books, I can afEord to buy these 
pictures, I can afford to buy these statuettes ; the books, the 
pictures, and the statuettes are all that I at present wish to buy ; 
I can, therefore, buy everything that I want to buy. 

(e) I know he was a Bohemian, for he was a good musician 
and Bohemians are always good musicians. 

if) All men have equal rights, therefore if A has a right 
to ten thousand a year, so has B. 

,31. State the following arguments in their strictly logical 
form, and test their validity, mentioning the fallacies (if any) 
involved in them: — 
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(a) He must be a Scotsman, for no Scotsman can see the 
force of a joke. 

(b) I do not derive my opinion from the newspapers, for I 
neVer read any of them. 

(c) We know that the policy w^ wrong, for otherwise it 
would not have failed. 

(d) If the charge is false, the author of it is either ignorant 
or malicious ; but the charge is true ; therefore he is neither. 

(e) Warm countries alone produce wine; Spain is a warm 
country; therefore Spain produces mne. 

(f) Lawyers cannot afford to be sincere, and no one who is 
insincere is trustworthy. Therefore no trustworthy people will 
.be found to be lawyers. 

(g) Mercy but murders, pardoning those that kill. 




